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ABSTRACT
Many streams of the northern G ulf of Mexico coastal plain have similar 
geomorphic and stratigraphic character and comparable influences on their drainage basin 
evolution. Potential geomorphic influences on floodplain morphology vary temporally and 
spatially in their effect and include inherent geomorphic processes, eustatic sea level rise, 
evolution of a stream’s receiving basin, adjustment to active tectonics, and local climate 
fluctuation. A 14.3-km segment of meander belt in the middle Amite River valley in 
southeastern Louisiana was selected to test the relative effect of geomorphic factors on 
Holocene floodplain evolution. Floodplain evolution in this valley responded to sea level 
rise and sedimentation in the Mississippi River delta plain; however, channel response to 
peak floods and variability in bank stratigraphy im print over the more general floodplain 
influences.
Three alloformations, identified as Magnolia Bridge (MAG), Denham Springs 
(DS), and Watson (WAT), can be differentiated by unconformable boundaries, landscape 
morphology, and relative pedogenic development. Sedimentary deposits consist of a lower 
sandy and upper silty facies. Lithofacies and sedimentary environments are dependent on 
fluvial process and independent of alloformation boundaries. Preserved lithofacies consist 
of channel deposits, point bar and scroll bar deposits, channel fill, and overbank deposits. 
Separation of flow during large floods into primary and secondary components controls 
lithofacies geometry.
Surface horizons of all alluvial soils are similar, but they overlie stratified parent 
material (Entisols) on the MAG cambic horizons (Inceptisols) on the DS, and minimally 
developed argillic horizons (Alfisols) on the WAT. Important pedogenic processes include 
worm bioturbations and water table fluctuations that control the distribution of color 
mottles, stains, and sesquioxide concretions. Particle-size distributions indicate that soils 
formed in the silty facies from stratified alluvium.
Alluvial stratigraphy and chronology indicate an active meander belt (WAT) by at 
least 9 ka, when sea level was lower and the Amite River was tributary to a larger 
drainage basin that extended across an exposed continental shelf. The DS became an 
active meander belt by 3 ka, after the Mississippi River delta formed the Pontchartrain 
basin. The current meander belt (MAG) developed, in part, during the European 
settlement of the drainage basin.
INTRODUCTION
Similarities in the geomorphology and stratigraphy of modern alluvial valleys of 
the northern G ulf Coast indicate common influences on their evolution and chronology. 
Most drainage basins of east-central Texas to west Florida have headwaters in late 
Tertiary or early Q uaternary-age dissected uplands and empty into estuaries of the Gulf 
of Mexico. The geomorphology, stratigraphy, and sedimentary processes of these coastal 
plain rivers are influenced by source-area lithologies, inherent geomorphic controls on 
sediment delivery and channel form , and base level adjustments associated with eustatic, 
tectonic, and/or climatic responses.
Landscape morphology has long been emphasized in studies of floodplain genesis 
and chronology in the G ulf Coast, especially in large rivers such as the Mississippi (Fisk, 
1944; Autin et al., 1989). Work on smaller rivers such as the Sabine of Louisiana-Texas 
(Bernard, 1950), and the Brazos of central Texas (Stricklin, 1961) focused on application 
of the methods and concepts of Fisk (1944) to drainage basins independent of the 
Mississippi River. Such studies attempted to link landscape development to a four-fold 
cyclic glacial-interglacial response.
Relations between the geomorphic and sedimentologic characteristics of 
floodplains in G ulf Coast rivers have not yet been well established. A major exception is 
the Colorado River of Texas (Baker and Penteado-Orellana, 1977; Looney and Baker, 
1977), where geomorphic adjustments were linked to climatic fluctuations. The lack of a 
concise synthesis of the properties of G ulf Coast rivers has resulted in widespread 
emphasis of the concepts of Fisk (1944) regarding valley history and evolution.
Studies of G ulf Coast rivers have historically used terrace mapping, which relies 
on the recognition and correlation of geomorphic surfaces. Fisk (1944) considered a 
terrace a result of alluviation following a period of extensive valley entrenchment. Each 
terrace formed by the aggradation of a fining-upw ard sequence developed in response to
1
rising base level. Lowering of base level caused renewed entrenchment and repeated the 
cycle, leaving the abandoned surface as a terrace. This study extends the concept of 
terrace mapping by correlation of a formal stratigraphic unit with a recognized 
geomorphic surface. As applied to this investigation, such stratigraphic units are three- 
dimensional bodies of related lithofacies recognized prim arily by unconformities. This 
type of unit is considered an alloformation in accordance with the North American 
Commission on Stratigraphic Nomenclature (1983) and is analogous to a synthem as 
defined by the International Subcommission on Stratigraphic Classification (1987). A 
geomorphic surface defines the upper boundary of each alloformation, delineated by a 
procedure adopted from Fisk (1944). An erosional unconformity marks the base of the 
associated sedimentary sequence. Lateral discontinuities are delineated by cross-cutting 
geomorphic and lithologic features.
Study Area
A 14.3-km segment of the Amite River valley in southeastern Louisiana was 
selected for this investigation (fig. 1). The drainage basin has a morphologic development 
typical of many G ulf Coastal plain rivers. Its headwaters are in dissected uplands of 
southwestern Mississippi, and the trunk stream flows south until reaching the 
Pontchartrain basin. The lower boundary of the study area is the confluence with the 
Comite River, the principal tributary of the Amite. The upper boundary is the junction 
with Sandy Creek. This reach was selected for study because the surrounding uplands 
consist of a single morphostratigraphic unit, constructional floodplain morphology is well 
expressed, and tributaries have a limited influence on floodplain morphology. The area 
approximates the middle portion of the Amite R iver’s valley profile. The modern channel 
has an average sinuosity of 1.6 within this reach. The low-water morphology is that of a 
single channel, typified by meander pools and shallow crossovers with occasional 
mid-channel islands or bars. Lateral accretion topography characterizes the floodplain 
with common abandoned channels and meander scrolls. Extreme floods cover the entire
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Figure 1. Location of physical features and the general geology of the Amite River basin 
(Redrawn and adapted from Bicker, 1969 and Snead and McCulIoh, 1984).
floodplain, whereas lesser events produce overflow only in local topographic lows. In the 
study area, the alluvial valley is bounded by the late Pleistocene Prairie Terraces (Snead 
and McCulloh, 1984). Local elevations of the Prairie Terraces exceed 21 m (above MSL) 
along the northern edge of the area and are near 12 m along its southern edge. Within the 
study area, the highest elevation in the alluvial valley is 16.8 m on ridge crests near Sandy 
Creek. The lowest elevation is 3.2 m along the channel centerline at the Amite-Comite 
river confluence.
The Amite River of southeastern Louisiana (fig. 1) has been considered typical of 
G ulf Coastal Plain meandering rivers with sand and gravel bedload. McGowen and 
Garner (1970) described the lithologic and process characteristics of point bars and their 
influence on the development of sandy facies in the modern Amite River. Only cursory 
attention was given to the relationship between sand body geometry and the character of 
constructional alluvial landforms. Their model did not address the properties of fine­
grained sedimentary facies, the geometric association of sandy facies to the overlying silty 
facies, the effect of aggradation on floodplain topography, and the association between 
sedimentary facies, topography, and soil formation.
Autin and Fontana (1980; Appendix I) reviewed the development of Amite River 
point bars and identified typical vertical sequences for different parts of the point bar 
complex. The distribution of point bar facies and vertical sedimentary profiles were 
associated with the degree of meander curvature. Autin (1985; Appendix II) described the 
morphologic and stratigraphic character of the sedimentary facies of the Amite River 
alluvial fill. Facies patterns were related to the development and migration of channels 
and their infilling upon abandonment.
Methods
This investigation evaluates alluvial morphology, lithofacies, pedogenesis, and 
stratigraphy in the middle Amite River valley. Topographic patterns are associated with 
sedimentary deposits and soils, which are used to define and delineate meander belts as
alloformations mapped at 1:24,000 scale.
M eander loops were mapped from 7.5-minute topographic maps, soil survey data, 
vertical black and white aerial photographs, and vertical color infrared imagery. Loops 
were defined and classified according to Brice (1974) and grouped by alloformation. 
Radius of curvature of individual loops were measured with a template of graduated 
circles. Loop radii were used to estimate bankfull discharge for each alloformation.
Valley slopes were estimated by regression of valley distance versus alluvial ridge and 
meander loop elevations measured from 7.5-minute topographic maps.
Borings of up to 8 m length and either 2.5- or 5-cm diameter were collected with 
a G iddings hydraulic probe and provide most of the subsurface field data. Locations 
inaccessible to the truck-m ounted probe were sampled with a hand auger. Valley cross 
sections were constructed to illustrate geometric relationships between lithofacies, 
landscapes, and geologic map units. Most transects are oriented perpendicular to the 
valley axis, others oblique, to answer specific questions about selected landforms.
Exposed sedimentary sequences along modern stream cutbanks and the walls of 
commercial sand and gravel pits were used to observe and describe lithologic and 
pedologic properties and the nature of stratigraphic contacts. Field description procedures 
and terminology are consistent with those of Soil Survey Staff (1975). A total of 313 
vertical profiles were measured using either the Giddings hydraulic probe, a hand auger, 
or existing field exposures (fig. 2).
A total of 59 sediment samples were collected from 8 locations for particle size 
analysis. Sand and gravel fractions were sieved and silt and clay fractions were 
determ ined by pipette analysis (Soil Conservation Service, 1972). Particle size data were 
used to verify field estimates of texture, confirm  boundaries between lithofacies identified 
by field criteria, test vertical profiles for the presence of textural discontinuities, and 
establish soil morphologic properties and horizon designations.
Wood samples were collected at 8 locations for radiocarbon analysis. Each sample 
was classified according to alloformation, lithofacies, landscape position, depth below the
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7land surface, and geographic location. Samples were air-dried , then submitted for 
laboratory analysis of radiocarbon age. Radiocarbon dates were evaluated with regard to 
their stratigraphic context to establish a general chronology for the alluvial fill.
Objectives
The approach and techniques used in this investigation are intended to 1) 
document relations between sedimentary processes, alluvial architecture, and floodplain 
topography; 2) evaluate the dependence of lithofacies on soil development in alluvium; 3) 
relate geologic mapping of alluvium to drainage basin history; and 4) test possible relations 
between geomorphic variables and their relative influences on valley evolution. This 
dissertation is a test of the relative importance o f geomorphic variables in the middle 
Amite River valley through the Holocene. Potentially im portant geomorphic influences on 
the Amite River valley include 1) adjustments of channel and floodplain morphology to 
inherent geomorphic processes, 2) eustatic sea level rise, 3) response to progradation of the 
Mississippi River delta plain, 4) tectonic adjustments in the northern G ulf of Mexico 
basin, and 5) local responses to climatic fluctuation. Implications o f the Amite River 
valley’s geological history are used to evaluate the relative significance of these factors. 
This analysis should provide a better comprehension of the factors that influence the 
evolution of fluvial facies and their associated landscapes in the northern G ulf Coastal 
Plain.
INFLUENCES ON THE AMITE RIVER
Inherent Geomorphic Processes 
Geomorphic processes can produce complex temporal and spatial responses that 
may be inherent attributes of drainage basins. The geologic setting of a basin can affect 
channel morphology and the character of valley-fill sediments (Schumm, 1977; Galloway, 
1981). Sediment deposition in alluvial channels can induce localized aggradation, which 
can oversteepen gradients and cause bed degradation and channel pattern modification 
elsewhere (Patton and Schumm, 1981; Waters, 1988). Channel bank stratigraphy can either 
accentuate or inhibit rates and patterns of lateral accretion (Nanson and Hickin, 1986; 
Thorne and Tovey, 1981). Erosional and aggradational phases in channels may result from 
the effects of a single peak-flood event, with channel readjustments occurring over longer 
periods of time at lower flow conditions (Gupta, 1983; Hereford, 1986; Nanson, 1986). 
Human activity in drainage basins, such as changes in land use, stream channelization, and 
floodplain strip mining can effectively modify channel process (Hickin, 1983). Mossa
(1983) indicated that the modern Amite River channel may be responding to similar 
landscape alterations.
Eustatic Sea Level Rise 
Sea level rise in the northern G ulf of Mexico since the last glacial maximum has 
been widely discussed (Curray, 1965; McFarlan, 1961; Broecker, 1961; Saucier, 1963; 
Coleman and Smith, 1964; Nelson and Bray, 1970: Pearson et al., 1986; Penland et al.,
1987; Stapor et al., 1988). The most widely raised questions concerning sea level rise 
centers around rates of sea level rise, the specific position of sea level in different areas at 
a given time, and an oscillatory versus stationary sea level model for the past 5 ka. These 
questions have been reviewed by Thom (1973) and Bloom (1983). In the northern Gulf of 
Mexico, interpretation of stream adjustment to sea level fluctuation has classically
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centered around the concept that, during a drop in sea level, valleys deeply entrench their 
alluvial fills (Fisk, 1944; Fisk and McFarlan, 1955). Subsequent appraisal of this process 
has suggested that extension of streams across the continental shelf (Suter and Berryhill, 
1985; Suter, 1986; Schumm and Brakenridge, 1987) may adjust gradient and channel 
pattern up valley, inducing episodes of lateral planation (Durham, 1962; Saucier, 1981; 
A utin et al., 1989) instead of extensive valley incision.
Mississippi River Delta Plain
The Holocene history of the Amite River was likely affected by the evolution of 
the Pontchartrain basin. From about 4 to 3 ka, this area was transformed from  a shallow 
marine to a delta plain/lacustrine environment in response to Mississippi River delta 
progradation and abandonment (Saucier, 1963; Frazier, 1967; Otvos, 1978). During the 
basin’s shallow marine phase prior to 4 ka, sediments deposited at the mouth of the Amite 
River were probably subject to redistribution by littoral d rift, wave and tidal fluctuations, 
and periodic G ulf storm surges. Conversion of the area at the mouth of the Amite River 
to a lacustrine setting minimized sediment transport by littoral drift, reduced wave energy 
and tidal flux, and decreased the effects of G ulf storm surges. This decrease in sediment 
dispersal at the river mouth could have increased sediment storage in the alluvial valley 
and induced upstream valley aggradation.
The position of the mouth of the Amite River has also changed drastically during 
the Holocene, migrating from  the current location of Lake Pontchartrain to its present 
position west of Lake Maurepas. Bayou Manchac also provided a direct connection 
between the Amite River and the Mississippi River delta plain (K niffen, 1935). This 
connection allowed Mississippi River floods to enter the Pontchartrain basin through the 
lower Amite River. To a lesser extent, floods o f the Amite River could in part bypass the 
Pontchartrain basin and directly enter the Mississippi River delta plain. Shortening or 
diversion of the Amite River could have affected patterns of alluviation and the stability 
of base level and grade in the lower river.
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Tectonic Adjustment 
Tectonic adjustments are capable of affecting or modifying patterns of 
constructional morphology and related stratigraphic features. Schumm (1986) indicated 
that anomalies in channel form  or valley orientation can possibly indicate tectonic 
influence. Faults can affect channel and floodplain gradients and the thickness and form 
of alluvial stratigraphic units.
Early models describing terrace development in Louisiana (Fisk, 1944; Fisk and 
M cFarlan, 1955) accepted that landform gradients were influenced by regional seaward 
tilting and coastal subsidence, with areas of accompanying landward uplift separated by a 
hinge line. The Geologic Map of Louisiana (Snead and McCulloh, 1984) shows the 
Denham Springs-Scotlandville fault zone crossing the Amite River in the study area and 
the Baton Rouge fault zone crossing the river to the south (fig. 1). Durham and Peeples 
(1956) calculated the subsurface displacement of the Baton Rouge fault zone, positioned at 
the late Pleistocene-Holocene hinge line, and projected the fault plane to a discontinuous 
trend of surface escarpments. Durham (1964) observed displacement of abandoned Amite 
River channels along the fault trace. Roland et al. (1981) mapped the Denham Springs- 
Scotlandville fault zone to near the western edge of the Amite River valley. Their analysis 
o f the stability of engineering structures along both fault zones indicates current tectonic 
activity.
Climate Fluctuation 
Climate is perhaps the most widely cited mechanism that induces change in a 
drainage basin (Schumm and Brakenridge, 1987). It is universally accepted that global 
climatic cycles are related to glacial cycles, sea-level fluctuations, and modification of 
ecosystems (Ruddiman and Wright, 1987). Reconstruction of Holocene paleoclimates from 
alluvial sedimentary records have previously been applied in the midwestern United States 
(Knox, 1972, 1975; Brakenridge, 1980, 1981; McDowell, 1983), and this approach has been 
further evaluated in the Appalachain Plateau (Brakenridge, 1984) and the middle Atlantic
coast (Joyce, 1988). Through these regions, periods dominated by Arctic air masses 
constructed graded streams with stable floodplains. Increased frequency and intensity of 
storms associated with Pacific air masses caused fluvial systems to cross geomorphic 
thresholds and adjust during periods of floodplain instability.
Paleoclimate has been considered im portant in studies of G ulf Coast rivers. This is 
especially true for Deweyville Terraces (Snead and McCulloh, 1984), inferred to be late 
Wisconsin to early Holocene. Formation of oversized meanders on Deweyville Terraces 
along a variety of rivers were associated with increased runoff, higher sediment yields, 
and/or a more pronounced seasonality of precipitation (Gagliano and Thom, 1967; Saucier 
and Fleetwood, 1970). An increase in the frequency of occurrence of G ulf of Mexico 
tropical storm activity and resulting increases in runoff was considered significant by 
Alford and Holmes (1985).
Local paleobotanical records (Delcourt and Delcourt, 1977; Delcourt, 1980;
Delcourt et al., 1980) and regional paleoecological evidence (Delcourt and Delcourt, 1983) 
were used to illustrate the effect o f climate on geomorphic processes. Delcourt (1980) 
inferred that an oak-hickory-pine forest community persisted in upland settings of the 
northern G ulf Coast from middle Wisconsin to 5 ka, when southern pine emerged as the 
dominant species. Cool-climate plant species, however, have been identified in 
bottomland tributaries of the Mississippi River south of 31° N (Delcourt and Delcourt, 
1977; Givens and Givens, 1987). Delcourt and Delcourt (1983) concluded that 
vegetational stability and equilibrium persisted on interfluves, but warm and cool climate 
species fluctuated through time in floodplains tributary to the lower Mississippi valley. 
Givens and Givens (1987) concluded, based on local botanical evidence, that average 
annual temperatures in southeastern Louisiana were significantly cooler than the present 
during the last glacial maximum and persisted until 12 ka. W arm-temperate flora have 
dominated the area since 12 ka.
Although several types of data have been linked to climatic interpretations, there is no 
consensus as to the effect of local and regional climate on G ulf Coast rivers. Important
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climatic processes operating in the G ulf Coast include 1) variation in the delivery of 
moisture to the Coastal Plain from the relative movement of A rctic, Pacific, and G ulf air 
masses, 2) variability in rates, patterns, and seasonality of temperature and precipitation, 
and 3) frequency of weather patterns capable of producing large floods in rivers. No 
widely accepted model currently exists to explain relations between climatic variables, 
sediment transport, and channel morphology of G ulf Coast rivers.
Effects of Interaction 
As noted in the above discussion, a number of possible processes have influenced 
the alluvial morphology and stratigraphy of the Amite River. Simple causal relationships 
between a single geomorphic influence and a system’s response are not expected in rivers 
simultaneously affected by several parameters. The interactions of these influences may 
accentuate or diminish the effect of an existing condition, mask or cancel a potential 
response, or interfere with an expected response to produce a completely unexpected 
result.
Such effects of interaction can complicate attempts at interpretation of alluvial 
chronology and process from  a geomorphic and stratigraphic record. M easurement of the 
specific effects of human activity and tectonic adjustm ent along growth faults require 
analysis of channel process that diverge significantly from  the methods and objectives of 
this investigation. Although these factors are probably significant, they will not receive 
additional consideration in this investigation. However, evaluation of the Amite River’s 
geological history relative to the remaining geomorphic influences provides a test of the 
style and significance of fluvial system response in the northern G ulf Coast.
RATIONALE FOR GEOLOGIC MAPPING
Quaternary surficial geologic mapping in the G ulf Coast has relied heavily on 
morphology for map unit definition and correlation. Geomorphic surfaces are typically 
locally defined, then adjacent surfaces are mapped and correlated as a terrace sequence. 
The most significant and widely used terrace sequence was that of Fisk (1938, 1944). 
Originally defined in central Louisiana (Fisk, 1938), four Pleistocene surfaces and one 
Recent (Flolocene) surface were recognized. The alluvial sequence beneath each surface 
was considered a member of the "Pleistocene Series". The terraces were later correlated 
throughout the lower Mississippi valley and the associated alluvial fills were elevated from 
member to formational status (Fisk, 1944). Since this time, several studies have affected 
the approach and design of geologic mapping in the G ulf Coast. The current status of 
regional Quaternary geology is best summarized by the maps of Snead and McCulloh
(1984) and Saucier and Snead (1989).
Bernard (1950) identified the Deweyville Terrace along the Sabine River of 
southwest Louisiana and southeast Texas as having a topographic position between that of 
the Prairie Terrace and the modern floodplain. This terrace was inferred to be related to a 
eustatic rise in sea level accompanied by landward uplift and seaward subsidence of the 
land during early Holocene. Bernard felt that the Quaternary history of southeast Texas 
was consistent with the concepts of Fisk (1944) except for the recognition of the 
Deweyville Terrace.
Gagliano and Thom (1967) reviewed the question of a regional association of 
Deweyville Terraces along the G ulf and Atlantic coasts. They recognized a discontinuous 
surface topographically separable from  the Holocene floodplain and older late Pleistocene 
landforms along the middle portion of many G ulf and Atlantic coast valleys. Some 
distance upvalley the Deweyville merges with a fluvial Prairie surface, and downvalley it 
generally grades beneath Holocene swamp deposits. A Deweyville surface with a slope
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greater than that of Prairie and Holocene surfaces was cited by Gagliano and Thom (1967) 
as evidence that the Deweyville floodplain was graded to a lower sea level than present.
Delcourt (1975) mapped stream terraces in the Tunica Hills of southeastern 
Louisiana and southwestern Mississippi. He applied a multi-disciplinary method 
incorporating 1) floodplain morphology, 2) the lithologies of alluvial sequences, 3) the 
presence of paleosols on associated geomorphic surfaces, 4) relations of landforms to loess 
stratigraphy, and 5) paleobotany. Three late Quaternary surfaces were defined, Terrace 2 
which correlates to the Prairie Terraces, Terrace 1 of late Wisconsin-Holocene age, and 
the modern floodplain.
Although they did not conduct extensive mapping, Gagliano (1963) and Durham 
(1964) recognized fluvial equivalents of the Prairie Terraces flanking the Amite River 
valley. Multiple post-Prairie alluvial surfaces were also recognized in the floodplain. 
A utin (1986) subdivided deposits of the Amite R iver mapped as undifferentiated alluvium 
on the Geologic Map of Louisiana (Snead and McCulloh, 1984). The delineation of units 
was based on morphologic differences between meander belts, and sedimentologic and 
pedologic variations in the alluvial fill. The defined units were considered appropriate for 
1:24,000 scale mapping.
As indicated, surface mapping in the G ulf Coast relies heavily on landscape 
morphology to define and correlate geologic units. Use of surface form to predict a 
lithologic sequence can be hazardous, especially in areas with complex subsurface 
stratigraphy (Frye and Leonard, 1954). However, alluvial morphology, lithofacies, and 
soil stratigraphy used in conjunction can provide complementary lines of evidence suitable 
to interpretation of Quaternary geologic history.
In the middle Amite River valley, geomorphic surfaces can be recognized as 
constructional landforms created by episodes of meander belt accretion. Lithofacies are 
subdivisions of the alluvial fill distinguished by lithologic properties. Soils are recognized 
in alluvium as the stratigraphic expression of horizons formed on a present or past land 
surface by pedogenic factors.
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When morphologic properties of a landscape are used to define geologic map units, 
the resulting products are called allostratigraphic units (North American Commission on 
Stratigraphic Nomenclature, 1983). Allostratigraphic units are identified by the character 
of the unit’s bounding discontinuities. A geomorphic surface is an appropriate boundary 
and the internal characteristics of a unit may be variable. The alloformation is the 
fundamental mapping unit and is considered appropriate for differentiation of alluvial 
deposits because they distinguish between adjacent units having either similar or 
heterogeneous lithology. Establishment of a type locality and extension of a unit from its 
type area by mapping of laterally traceable discontinuities are requisite for definition.
The definition of an alloformation may not include criteria other than boundary 
characteristics. However, selection of the boundaries of an alloformation may in practice 
be influenced by relations to soils and paleosols, interpretations of the genesis of a 
sedimentary sequence, inference of the geologic history of an area, and inferred age 
relationships between units.
In the Amite River, preserved abandoned meanders are locally aligned in such a 
manner as to allow for the recognition of abandoned meander belts. Individual meander 
belts represent periods of channel and floodplain accretion by processes similar to those 
constructing the modern meander belt. Units can be differentiated using topography, 
cross-cutting relationships between constructional geomorphic features, subsurface 
unconformities, characteristics of lithofacies, relative pedogenic development between 
comparable landscape positions, and relative ages o f the meander belts that comprise the 
valley fill. Each unit is sufficiently distinctive in character to perm it its recognition and 
differentiation.
Alluvium in the study area younger than the Prairie Terraces can be grouped into 
three alloformations (fig. 3). The Magnolia Bridge (MAG) alloformation is the youngest 
and constitutes the deposits of the currently active meander belt. The Denham Springs 
(DS) alloformation is of intermediate age and is identified as a continuous abandoned 
meander belt that approximately coincides with the center of the alluvial valley. The
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Figure 3. Geologic map of the middle Amite River.
Watson (WAT) alloformation is the oldest alluvium that post-dates the Prairie Terraces and 
occurs as discontinuous remnants mostly along the edges of the valley. Formal definition 
of these units and discussion of their characteristics appears in the section on stratigraphy.
BASIN SETTING
The Amite River basin encompasses a drainage area of nearly 5000 km2 in 
southeastern Louisiana and southwestern Mississippi (fig. 1). The headwaters are in 
dissected uplands with a trunk stream that flows south until reaching Lake Maurepas in 
the Pontchartrain basin. The Amite River is the westernmost drainage to flow into this 
coastal wetland. The Comite River is the principal tributary. Other major tributaries 
include the East Fork Amite River, West Fork Amite River, Beaver Creek, Darling Creek, 
Sandy Creek, Clay Cut Bayou, Jones Creek, and Colyell Creek. Several smaller tributaries 
are scattered throughout the basin.
Regional Setting
Parts of three physiographic regions are contained within the Amite River basin 
(Thornbury, 1965). The Pine Meadows are a low -relief plain in the southern part of the 
basin. The Southern Pine Hills are a maturely dissected plain to the north. The Loess 
Hills are highly dissected upland bluffs adjacent to the Mississippi River alluvial valley 
that extend into the western edge o f the Amite River basin. Elevations range from near 
sea level at the river mouth in the Pontchartrain basin to near 170 m along the northern 
drainage divide.
U pland landforms are mapped by the Louisiana Geological Survey (fig. 1) as 
Prairie, Intermediate, and High terraces (Snead and McCulloh, 1984). The coast-parallel 
Prairie Terraces have elevations generally less than 30 m, nearly level slopes, and local 
relief generally less than 8 m. The elevation range of the Intermediate Terraces is from 
about 30 m to 50 m, slopes are both nearly level and gently sloping, and local relief is 
generally near 30 m. The High Terraces have elevations that exceed 50 m, mostly sloping 
terrain with only small portions of level upland remaining, and local relief greater than 45 
m.
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The Amite River basin can be divided into three separate geomorphic zones for 
the convenience of defining a study reach (fig. 1). The upper Amite River is defined for 
this study as the area upstream of the confluence with Sandy Creek. The Holocene 
floodplain is narrow and incised into the Late Pleistocene fluvial component of the Prairie 
Terraces. Although the Prairie Terraces are not extensively mapped throughout this valley 
segment on the Geologic Map of Louisiana (Snead and McCulloh, 1984; fig. 1), they were 
recognized by Gagliano (1963) and confirmed by field reconnaissance. A moderate 
amount of lateral accretion has occurred in the Holocene meander belts.
The middle Amite River is from the mouth of Sandy Creek, south to the Amite’s 
confluence with the Comite River. The northern boundary of this zone coincides with the 
general southern limit of the Intermediate Terraces in the uplands. A moderate number of 
tributaries enter the valley in this reach, and floodplain width is generally greater than 1 
km. Meanders tend to migrate through time and floodplain morphology is dominated by 
lateral accretion and chute cutoff processes. Floodplain sediments are composed mostly of 
abandoned point bars and fills of abandoned channels and chute channels.
The lower Amite River is downstream of the Comite River confluence. There are 
few tributaries to the floodplain in this reach. Some lateral accretion has occurred within 
meander belts, but much of this reach has experienced alluvial drowning. The floodplain 
is presently a tupelo gum-cypress swamp.
The Middle Amite River
The study area can be subdivided into two broad landform categories. The late 
Pleistocene Prairie Terraces occur in  upland areas surrounding the Amite River alluvial 
vallev. Both landforms can be easily distinguished on topographic maps, aerial 
photographs, or in the field. The terrace and valley each contain multiple components 
which reflect their landscape history.
Prairie Terraces
The Prairie Terraces are a low -relief, predominantly constructional landform with
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an east-west orientation across southeastern Louisiana (Autin et al., 1989). A fluvial 
component of this unit parallels the Amite River alluvial valley and other principal 
streams of the region. Elevations on the Prairie Terraces in southeastern Louisiana range 
from about 30 m near the contact with the Intermediate Terraces to less than 2 m where it 
is locally overlapped by Holocene Mississippi River alluvium.
In the study area elevations of the undissected Prairie Terraces range from greater 
than 21 m to near 12 m. Observations indicate that this surface has been incised to 
elevations near 2 m along the edge of the Amite valley and to slightly greater depths near 
the center of the valley. Through the study reach, the Prairie Terraces flanking the Amite 
River have an approximately uniform  slope to the south. The average slope of undissected 
ridges is approximately 0.57 m /km , similar to slopes within the valley.
Peoria Loess with a local thickness of 1 to 2 m caps deposits associated with the 
Prairie Terraces (Miller et al., 1986). Loess distribution has a greater effect on 
topographic patterns near the Mississippi River, where its thickness exceeds 3 m. The 
relatively thin loess blanket results in pedogenic mixing with underlying sediments (Miller 
et al., 1988; Schumacher et al., 1988). In this study, mixed loess is also considered as loess.
Remnants of constructional alluvial landforms typify the landscape of the Prairie 
Terraces near the Amite River. Low -relief ridges locally rise 1-2 m above surrounding 
flats as remnants of channel bars and point bars. These bars generally have elongate, oval, 
or crescentic plan-form  shapes. Maximum dimensions of individual ridges are up to 500 
m. Landscape lows often occur in association with the ridges. Swampy depressions 
generally occur 1-2 m below surrounding flats and commonly have a sinuous pattern 
resembling abandoned channel courses. Other locally swampy landscape depressions are 
up to 1 km in width. Some of these features are associated with abandoned channel 
courses. Others are several hundred meters from any paleochannei with surface 
expression. Such broad landscape lows resemble ancestral backswamps.
Surface exposures and borings from related regional studies reveal three lithofacies 
beneath the Prairie Terraces (Autin et al., 1989). The lowest recognized facies is a clayey
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unit with regional continuity throughout southeastern Louisiana. The top of this unit is 
usually within 5-10 m of the land surface and has a recognizable soil profile indicating 
previous subaerial exposure. A sandy fluvial facies with scattered gravelly lenses overlies 
a paleosol in the clayey facies. This unit varies in thickness from less than 1 m to greater 
than 9 m, depending upon the landscape position and location of paleochannels. Sand hills 
that form  local topographic highs have been inferred to be relict point bars (Mossa and 
Miller, 1986). Topographic lows on the surface of the fluvial facies locally grade into an 
upper finer-grained facies. This upper unit is generally less than 2 m thick, but is thicker 
and more continuous on the downthrown side of the Baton Rouge fault zone.
The age of the Prairie Terraces is considered to be late Pleistocene, but estimates 
range from  Sangamon to late Wisconsin (Mossa and Autin, 1986; Autin et al., 1989). The 
lowest facies is assigned a Sangamon age based on regional stratigraphic correlations and 
relative age relationships to associated lithofacies and paleosols (Autin et al., 1989). 
Although not dated within the study area, the upper facies beneath the Prairie Terraces 
has been radiocarbon dated at 27 ka in southeastern Louisiana at Mt. Pleasant Bluff (Autin 
et al., 1988), 31 to 26 ka in the Tunica Hills (Alford et al., 1983), and 30 to 25 ka in the 
lower Red River of central Louisiana (Alford et al., 1985),
Amite River Alluvial Valiev
The middle Amite River valley formed by incision and lateral planation into the 
Prairie Terraces. A distinct escarpment typically with 5 m or slightly greater relief forms 
the floodplain boundary. M odern tributaries incise the Prairie Terraces but are not fully 
integrated into dendritic networks. This valley segment of the Amite has reasonably 
homogeneous geomorphic character dominated by lateral accretion topography.
Floodplain elevations near Sandy Creek range from 16.8 m on alluvial ridges to 11.3 m in 
the modern base-flow channel, producing 5.5 m of local floodplain relief. Elevations on 
the southern edge range from 7.6 m on alluvial ridges to 3.2 m at the Amite-Comite River 
confluence, producing 4.4 m of local floodplain relief. The gradient of the modern base- 
flow channel ranges from 0.30-0.54 m /km  and average 0.36 m /km . Slopes of alluvial
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ridges and abandoned channels range from 0.52-0.57 m /km  and varies slightly among 
geologic units.
Sinuosity ranges from 1.1 to 1.9 and averages 1.6 for the study area. Meanders 
typically display asymmetrical cross sections, commonly with a cutbank, scour pool, and 
point bar. Crossovers typically have U-shaped cross sections, with riffles, shoals, and an 
occasional m id-channel island. Cutbanks are best developed on the concave banks of 
meanders and expose sections of up to 10 m of valley-fill sediments or loess-capped 
alluvium associated with the Prairie Terraces. The bed of the base-flow channel consists 
of either a variety of sandy and gravelly bedforms or a channel lag deposit. Observed 
depths of scour pools at base flow are about 2-4 m and depths in crossover reaches are 
about 1 -2 m. Point bars are crescentic to lenticular sand and gravel deposits on the 
convex bank of meanders. Individual point bars typically have 2-3 m of relief above the 
base-flow water level. Point bar facies may include a lower gravel bar, lower sandy bar, 
upper bar, chute channel, and chute bar. The expression of these features varies among 
point bars and are a function of meander geometry and bed sediment texture (McGowen 
and G arner, 1970; Autin and Fontana, 1980).
Topographic patterns in the Amite River alluvial valley reflect lateral accretion as 
the dominant process of floodplain construction (Autin, 1985). Point bars and scroll bars 
of abandoned meanders are preserved as alluvial ridges on the topographically highest 
areas of the floodplain. Swales are commonly preserved adjacent to alluvial ridges and 
develop upon abandonment of prim ary channels and chute channels. The largest swales 
occupy the topographically lowest positions of the floodplain exclusive o f the modern 
channel. Abandoned scour pools are commonly preserved as oxbow lakes or arcuate 
swampy areas.
MORPHOMETRIC ANALYSIS
Measurement and analysis of geomorphic properties are commonly used to 
quantify and differentiate landforms. A broad spectrum of parameters have been applied 
to the analysis of floodplains (Leopold et al., 1964; Schumm, 1977). In the middle Amite 
River, estimation of channel slopes and sinuosity, measurement of meander loop radii, and 
calculation of floodplain slopes provide criteria to differentiate alloformations and relate 
their development to various geomorphic influences. These analyses provide insight into 
questions relevant to paleodischarge characteristics, gradients and base levels of 
alloformations, and general relationships between valley and channel morphology.
Channel Pattern
The study area was subdivided into 7 segments based on differences in channel 
and valley form observed on 7.5-m inute topographic maps and aerial photographs (fig. 4). 
Slight changes in channel slope and sinuosity were measured for the individual valley 
segments (Table 1). Differences in channel pattern arise for a variety of reasons.
Examples include channel impingement along valley walls (segment a) and confluences of 
minor tributaries with the main channel (segments c-d  and g). Confluence of tributaries 
tend to shift the channel to the opposite side of the floodplain and are associated with 
slightly higher than average sinuosities, possibly in response to locally developed cones of 
tributary alluvium.
Meander L o o p  Analysis 
Measurement and statistical analysis of meander loop radii provide estimates of 
bankfull discharge for each alloformation. The average radius of either abandoned or 
active meanders have been used to estimate various discharge parameters, with 
correlations to bankfull being the most reliable (Carlston, 1965; Brice, 1974; Robertson,
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Figure 4. Distribution of geomorphic measurements from 7.5-m inute topographic 
quadrangles and aerial photographs.
TABLE 1. MORPHOLOGY OF VALLEY SEGMENTS IN THE MIDDLE AMITE RIVER.
VALLEY CHANNEL VALLEY SINUOSITY
SEGMENT LENGTH LENGTH
(km) (km)
A 2.0 1.3 1.5
B 3.0 2.0 1.5
C 4.7 2.9 1.6
D 4.0 2.3 1.7
E 2.4 1.7 1.4
F 2.0 1.8 1.1
G 4.3 2.3 1.9
ENTIRE 22.3 14.3 1.6
AREA
CENTERLINE ELEVATION CHANNEL
(m) SLOPE
MAXIMUM MINIMUM RANGE (m/km)
3.8 3.2 0.6 0.30
4.8 3.8 1.0 0.33
6.2 4.8 1.4 0.30
7.8 6.2 1.6 0.40
9.1 7.8 1.3 0.54
9.7 9.1 0.6 0.30
11.3 9.7 1.6 0.37
11.3 3.2 8.1 0.36
1981). This analysis requires the assumption that a direct correlation exists between 
channel geometry and hydrology, an idea that has been recently questioned (Hickin, 1983). 
In the study area, 112 individual meander loops were mapped, classified, and measured;
49 from  M AG, 41 from  DS, and 22 from WAT. Measured loops are mapped on fig. 4 and 
a summary of loop measurements and statistical tests are included in Appendix III. The 
meander loop data for each unit shows no statistical or visual differences (Appendix III; 
fig. 5). High standard deviations of the groups tested (Table 2) are typical for samples of 
meander loop radii (Robertson, 1981). Since the variances and means were not 
significantly different for the DS and WAT, these data were combined to compare all 
abandoned meanders of the floodplain with meanders of the modern channel (classified as 
MAG). The average radii were converted to bankfull discharges by a power function 
developed by Robertson (1981) (Table 2). Average bankfull discharges are 463 m3/s  for 
the MAG (modern channel), 336 m3/s for DS, 439 m3/s  for the WAT, and 367 m3/s  for 
the DS and WAT combined. The lack of significant differences between mean radius of 
curvature (Appendix III-C) implies that meander morphology and bankfull discharges 
were similar during the development of each alloformation.
It is d ifficult to determine the accuracy of bankfull discharge estimates of channels 
from  gaging station data. A variety of methods can be used to produce this estimate 
(Williams, 1978). Bankfull discharge was estimated in the study area at 244 m3/s  and 644 
m3/s  respectively for gaging stations at Magnolia bridge and Denham Springs (Neely,
1976). This estimate is of the same order of magnitude as the discharge estimates from 
meander loop data (Table 2), but the accuracy of this comparison is uncertain. A possible 
source of variation arises in comparison of gage data, collected at two locations in the 
study area, with meander loop measurements through a 14.3-km segment of the valley.
The discharge estimates were derived from a sample of flood events at approximately 
bankfull stage over the period 1941-74. Also, a systematic error in delineation and 
measurement of meander radii may be included in the estimates of bankfull discharge for 
the alloformations. Irrespective of these uncertainties, the order of magnitude
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Figure 5. Histogram of meander loop data.
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TABLE 2. ESTIMATES OF BANKFULL DISCHARGE FOR ALLOFORMATIONS OF THE 
AMITE RIVER ALLUVIAL VALLEY.
ALLOFORMATION Rm* S** Qbf***
MAGNOLIA BRIDGE 152 68 463
DENHAM SPRINGS 129 58 336
WATSON 148 69 439
DENHAM SPRINGS/WATSON**** 135 62 367
*Mean radius of curvature (m)
**Sample standard deviation about the mean (m)
***Bankfull discharge (m3/s); Qbf = 0.0245 Rm1' 96 (from Robertson, 1981)
****Based on combined data for Denham Springs and Watson alloformations
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comparability between measured bankfull stages in the modern channel and bankfull stage 
estimated for each alloformation are reasonable. Discharges that formed the modern 
meander belt (MAG) are similar to discharges of the DS and WAT.
Alloformation Slopes 
Topographic elevations were tested against valley distance to estimate floodplain 
gradients. Measurements and statistical analyses are presented in Appendix IV.
Elevations at 142 locations were estimated from 7.5-m inute topographic quadrangles and 
classified by alloformation and landscape position. Of 63 meander loops, 41 were from 
the DS and 22 were from the WAT. Of 79 alluvial ridges, 28 were from the DS, 25 were 
from the WAT, and 26 were from the Prairie Terraces. Meander loops on the Prairie 
Terraces can be identified at a few locations, however, they are sparse in number and are 
often disturbed by loess deposition and local reworking.
Simple linear regressions of elevation versus valley distance were performed for 
the ridge and loop data (Table 3; fig. 6). Each regression is significant at 95 per cent 
confidence and all regression slopes d iffer significantly from zero. The slope of the DS 
(0.52-0.53 m /km ) is slightly less than the slope of the WAT (0.56-0.57 m /km ). The latter 
has the same slope as the Prairie Terraces ridges (0.57 m /km ). The slopes of the DS,
WAT, and Prairie Terraces are similar to the floodplain slope of the MAG. When channel 
slope is converted to floodplain slope (0.36 m /km  X average sinuosity of 1.6), the MAG 
slope is estimated as 0.58 m /km . When confidence intervals of slopes are considered 
(Table 3), the valley gradients for each unit cannot be considered significantly different.
Basin-wide reconnaissance indicates that alloformation slopes are compound and 
decrease with distance downvalley. Projection of a linear slope through the short 14.3-km 
valley distance of the study area explains why the alloformation slopes do not test as 
significantly different. The WAT merges with the Prairie Terraces north of the study area 
and dips beneath the DS to the south, implying that this alloformation has the greatest 
slope of the valley sequence. Observation of similar slope relationships were also made by
TABLE 3. ESTIMATES OF FLOODPLAIN SLOPES FOR ALLOFORMATIONS OF THE AMITE RIVER ALLUVIAL VALLEY. 
ALLOFORMATION REGRESSION EQUATION* r C. I.**
DENHAM SPRINGS LOOPS E = 0.00053 D + 4.02 0.9344 ±0.00006
DENHAM SPRINGS RIDGES E = 0.00052 D + 7.67 0.9175 ±0.00008
WATSON LOOPS E = 0.00056 D + 4.52 0.7653 ±0.00023
WATSON RIDGES E = 0.00057 D + 8.46 0.8908 ±0.00012
PRAIRIE TERRACES RIDGES E = 0.00057 D + 12.35 0.9072 ±0.00010
•Significant at Ot= 0.05; E = elevation (m); D = valley distance (m) 
••Confidence interval of slope based on 2-tailed t-distribution, a  = 0.05
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Figure 6. Regressions of alloformation slopes for a) Denham Springs loops, b) Denham 
Springs ridges, c) Watson loops, d) Watson ridges, and e) Prairie Terraces ridges.
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Gagliano (1963) for the Amite River and by Bernard (1950) for the Sabine River.
Discernable elevation differences occur between units when comparing similar 
landscape positions. Variations in slope intercept indicate that DS ridges average 1.65 m 
higher than swales, whereas WAT ridges average 1.94 m higher than swales. Prairie 
Terraces ridges average 3.89 m higher than WAT ridges and 4.68 m higher than DS ridges. 
The estimated slope ranges are comparable for the MAG, DS, WAT, and Prairie Terraces 
ridges. However, the intercept data does illustrate a progressive decrease in elevation 
from older to younger units.
Summary
M orphometric analysis provides an indication of the complexity between channel 
processes, channel and floodplain form , and the influences on floodplain evolution. 
Selected floodplain features can be linked to peak-flood response and the effects of valley 
sedimentation near junctions of tributaries with the main channel. The development of 
alloformations appears to be partly related to different base levels. The WAT is graded to 
a base level below present sea level, whereas the DS and MAG appear to be graded to a 
base level higher than the WAT. These base level relations, although speculative, suggest 
that the WAT developed prior to initial Mississippi River deltaic progradation south of the 
Pontchartrain basin (Saucier, 1963; Frazier, 1967; Otvos, 1978), and the DS and MAG 
developed later. M eander loop analysis suggests similar discharge conditions persisted 
during form ation of the WAT, DS, and MAG. No evidence of oversized meander scars 
associated with Deweyville Terraces (Gagliano and Thom, 1967; Saucier and Fleetwood, 
1970; Alford and Holmes, 1985) was found in the study area. The alloformations of the 
Amite River either 1) postdate the climatic response associated with the Deweyville 
Terraces, 2) formed oversized meanders downvalley beneath the present Mississippi River 
delta plain, 3) did not develop oversized meanders because storms generating the highest 
stream discharges occurred north of the basin’s headwaters, or 4) other geomorphic 
influences had a greater control on meander morphology than climatic fluctuations.
SEDIMENTARY DEPOSITS
Litholoev
Sedimentary deposits in the middle Amite River valley are differentiated by 
variations in texture, color, sedimentary structures, pedogenic development, sediment 
body geometry, relative stratigraphic position, and topographic landscape position. 
Lithofacies can be divided into two broad classes: 1) the Pleistocene sediment sequence 
beneath the Prairie Terraces, and 2) the Holocene alluvial sequence within the Amite 
R iver valley fill. The Pleistocene stratigraphy of southeastern Louisiana is under 
reappraisal (Autin et al., 1988, 1989) and is summarized in the regional setting of this 
dissertation. Holocene sediments are described from observations in the study area and 
related to soil parent material, depositional architecture, and depositional environments. 
Sandy Facies
A sandy facies forms the lower member of the Amite River alluvial fill. This 
facies was found beneath overbank deposits at more than 240 sites and can be traced 
continuously through the MAG, DS, and WAT. The sandy facies cannot be assigned to 
alloformations by lithologic properties; it represents the accumulated bedload deposits of 
the entire valley fill. Parts of this facies are correlated to individual alloformations by 
cross-cutting relationships of landscape features and relative pedogenesis in the associated 
overbank deposits. The texture and stratification of the sandy facies are similar to 
modern Amite River point bars (McGowen and G arner, 1970; Autin and Fontana, 1980). 
Texture is typically a coarse-to-m edium  grained quartz sand with local granules of chert 
scattered in stringers or lenses. A complete sequence shows well-developed tabular and 
trough cross-stratification overlain by ripple laminae in-phase, ripple-drift 
cross-laminations, and horizontal laminations. Arcuate and planar scour surfaces are 
common and generally form the bounding surfaces o f adjacent bedding sets.
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Siltv Facies
Blanketing the sandy facies is a silty facies composed o f a lower gray and an upper 
brown silt (Autin, 1985). The brown silt is found directly beneath the land surface at 
virtually all alluvial landscape positions and blankets the entire floodplain. The gray silt is 
buried by the brown silt and has a less continuous distribution.
The brown silt is commonly a yellowish brown (10YR 6 /4 , 5/4) silt loam with 
either laminations or homogenized admixtures of fine to medium quartz sand. It 
commonly has faint yellow (10YR 7/8) and strong brown (7.SYR 5/8) mottles and stains. 
The lower contact of the brown silt is either gradational or in sharp contact with the gray 
silt or sandy facies.
The gray silt (10YR 6/2, 5Y 6/1) commonly has a silt loam, loam, or sandy loam 
texture and typical brownish yellow (10YR 6/8) and strong brown (7.5YR 6/8) mottles. 
The unit has two distinct lithologic components: 1) an upper partly oxidized component, 
which is relatively well compacted and 2) a lower reduced component, which is often 
water saturated and has a plastic consistence (Autin, 1985). The upper part of the profile 
is either truncated by erosion or grades into the overlying brown silt. Gray silt generally 
coarsens towards the base, and the unit has either a gradual or abrupt contact with the 
sandy facies.
The gray silt has greater variations in lithology between alloformations than any 
other facies. In the MAG, the gray silt is often water saturated, has a soft or plastic 
consistence, and commonly has either sandy or clayey interbeds. In the DS, the unit 
commonly has both the upper partly oxidized and lower reduced components in a vertical 
sequence. In the WAT, the unit has its greatest degree of pedogenic development, its 
highest degree of compaction, and an often firm  or hard consistence. The geometry of the 
gray silt is most variable in the WAT, occurring in both landscape depressions and broad, 
level alluvial flats.
Loamy Gradations
Some loamy gradations less than 2 m thick occur between major alluvial units.
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Gradations between facies represent transition zones that were mapped where their 
observed thickness exceeds 10 cm. Gradational units generally are yellow-brown (10YR 
5/4 6/4) and have common faint laminations, but laminations may be homogenized by 
worm burrows and plant roots.
Soil Development in Alluvial Deposits 
Soil Survey maps in the Amite River floodplain reveal a mixture of Entisols, 
Inceptisols, and Alfisols (USDA, 1963; USDA, file data, 1987). Although somewhat 
generalized, Soil Survey maps are useful for relating soil patterns and properties to 
topography, sedimentary facies, and alloformations. When Soil Surveys are supplemented 
with field observations, soil-geomorphic relations can be established between the 
dominant soils of each alloformation (Table 4). Most alluvial soils develop in the silty 
facies and soil differences are based on variations in landscape position, thickness of the 
brown and gray silts, and the resulting soil morphology. The properties correlated to a 
given alloformation are typical of the degree of pedogenesis associated with that particular 
unit, however, minor inclusions of other soils can be locally identified.
Flanking the modern channel of the Amite River and associated with the MAG are 
Udifluvents. This soil has a sandy loam A horizon overlying a well stratified C horizon. 
The profile typically contains buried A and C horizons. Soil development is associated 
with active sedimentation on the youngest portions of the landscape. Granular soil 
structure, plant rooting, and detrital organic material are common features. Modal profile 
development occurs on ridges and natural levees, whereas, in landscape lows wetness 
increases, soil colors become grayer, and the texture is commonly siltier.
Dystrochrepts are associated with most of the DS. This soil has an ochric epipedon 
(Ap and /or E horizons) overlying a cambic (Bw) horizon developed in the brown silt with 
a C horizon developed in the sandy facies or a loamy gradation. Exceptions to this 
sequence occur where thick brown silt (1.5 m or greater) overlies an eroded and truncated 
gray silt. Common pedogenic features in these soils include crumb or weak subangular
TABLE 4. CONCEPTUAL RELATIONS OF SOILS AND ALLOFORMATIONS IN THE MIDDLE AMITE RIVER VALLEY.
Alloformation MAG DS WAT
Classification Udifluvent Dystrochrept Glossaqualf
Typical horizon sequence A-C-2Ab-2Cb A-Bw-2C A -E-E/B -B tg-C g
Primary morphologic 
properties
Stratification Initiation of 
soil structure
Color alteration
Well-expressed 
soil structure
Accumulation of 
clay and oxides
Ridge characteristics Granular
structure
Moderate crumb 
structure
Moderate crumb to 
weak blocky structure
Minimal bioturbation Bioturbated Bioturbated
Few to no mottles Yellow brown 
(10YR) mottles
Brown or strong brown 
(7.5YR) mottles
Thin surface horizon Moderate surface horizon Thick surface horizon
Swale characteristics No structure Weak blocky structure Moderate blocky structure
Reduced gray silt Partly oxidized gray silt 
over reduced gray silt
Partly oxidized gray silt
Very friable Friable Firm
Few stains Common stains and mottles Abundant stains, mottles, 
and concretions
U>0\
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blocky structure, bioturbation by roots and worms, and a mottled lower B horizon.
Glossaqualfs are typically associated with the WAT. This soil is typified by an 
albic horizon (Ap and/or E horizons) developed in thin brown silt which tongues into an 
argillic (Bt) horizon developed in gray silt. The C horizon may be in either the lower gray 
silt, a loamy gradation, or the sandy facies. Partly oxidized Bt horizons commonly have 
brownish yellow (10YR 6/8) or strong brown (7.5YR 5/8) mottles, sesquioxide stains and 
concretions, moderate blocky structure, crack and root infills, discontinuous clay films, a 
firm  or hard consistence, and the greatest compaction of all alluvial deposits.
Geometry of Alluvial Deposits 
Field descriptions of vertical profiles were used to construct valley-fill cross 
sections. Sections are located on fig. 2 and displayed in figs. 7 to 13 and Appendix V. 
Each section illustrates the topographic profile, core spacing and depths, inferred 
boundaries between alloformations, and the geometry of Peoria loess, Prairie sediments, 
sandy facies, loamy gradations, gray silt, and brown silt. Six sections (identified as LAM 
A -A ’ to F -F ’; fig. 7 and Appendix V) have been previously discussed by Autin (1985).
The remaining sections illustrate the variability in geometry of alluvial deposits 
throughout the study area.
Prairie sediments were identified beneath Holocene alluvium along LAM A -A ’, 
Planchet Road, and Christmas Tree Farm (figs. 7 to 9). At each location, a dry, 
compacted, laminated greenish gray (5GY) clay of the lower facies of the Prairie 
sediments was identified beneath a distinct unconformity. Above the unconform ity lies 
the w ater-saturated sandy facies. Local iron staining occurs along the contact and no 
evidence of pedogenesis was observed in the Prairie sediments beneath the valley. The 
consistent elevation of the top of Prairie sediments beneath the alluvium along the eastern 
edge of LAM A -A ’ (cores 13 and 15, fig. 7) implies that lateral planation was significant 
in valley development. Foundation borings at Magnolia bridge and Interstate Highway 12 
(immediately south of the study area) indicate that the top of Prairie sediments range from
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+3 m to -5 m across the valley at both locations (fig. 10). Topographic relief on this 
surface is minimal relative to the broad areas scoured by lateral planation. In these 
sections, the top of Prairie sediments is inferred from descriptions of engineering 
properties of the sediments. The entire sequence consists of a complex set of stacked 
lenses of varying texture. Prairie sediments are typically described as very dense or hard 
relative to the less consolidated overlying Holocene sediments.
The escarpment between the alluvial valley and the Prairie Terraces is generally 
distinct and the unconformity has a relatively steep slope. Relief between the top of 
undissected Prairie sediments and the base of the alluvial fill is 8 m at LAM A -A ’ (fig. 7) 
and more than 10 m at Christmas Tree Farm (fig. 9). Deposits associated with the alluvial 
sequence locally fill tributaries dissected into the Prairie Terraces. The depth of tributary 
dissection is comparable to the elevation of valley planation (compare cores 13 and 15 with 
cores 126 and 127, fig. 7). The edges of the Prairie Terraces at LAM A -A ’, Little Red 
House, and Railroad sections (figs. 7, 11, and 12) illustrate the nature of both the valley 
boundary and fills of tributary valleys. The sediment sequence associated with the 
tributary fills includes brown silt overlying a partly oxidized gray silt which grades into 
the sandy facies. Fills of these incised areas are correlated to the WAT where they were 
drilled, and mapped as undifferentiated alluvium elsewhere. These areas are mapped only 
where they are sufficiently large enough to be delineated (fig. 3).
The sandy facies unconformably rests on the Prairie sediments at all locations 
where this contact was identified, except along valley edge escarpments. The upper 
surface of the sandy facies generally conforms to the shape of the land surface. The 
sandy facies occurs at higher elevations beneath topographic ridges than beneath swales. 
The undulations o f the upper surface of the sandy facies reflects the preservation of 
lateral accretion features. The sandy facies has a comparable topographic expression 
within each alloformation. Undulations at the top of the sandy facies are less distinct in 
the northern part of the area, especially within the DS and WAT. This occurs because the 
northern boundary of the study area coincides with the northern limit of distinctive lateral
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accretion morphology. Post-depositional reworking of the upper DS and WAT may have 
also altered the geometry of the sandy facies in this area.
The silty facies completely buries the sandy facies. Brown silt thickness varies due 
to differences in the original thickness of the deposit and from local scour and erosion. 
The brown silt generally conforms to the geometry of the sandy facies, draping alluvial 
ridges and infilling swales. The thickness of the brown silt appears to be greatest in the 
DS and thins towards the edges of the valley in the WAT. The most pronounced 
irregularities in thickness of brown silt occur in the WAT, where local reworking and 
minor dissection have modified the original deposit.
A utin (1985) identified the gray silt as mostly lenticular to V-shaped bodies filling 
topographic lows on the sandy facies. This geometry occurs throughout the study area 
where lateral accretion morphology is well preserved in the sandy facies. Beneath nearly 
level alluvial flats the surface of the sandy facies is either level or slightly undulating and 
the gray silt occurs as elongated lenses, nearly continuous tabular bodies, or wedge-shaped 
deposits along the edge of the valley (figs. 8 and 9). In these settings, the gray silt is 
partly oxidized, compacted, and associated with Bt soil horizons in the WAT.
Textural Analysis of Discontinuities 
Textural trends in vertical profiles have been widely used in sedimentologic 
studies of depositional environments (Visher, 1965) and in pedologic studies of soil parent 
material (Wang and Arnold, 1973). Visher (1965) demonstrated that fining-upw ard trends 
are a common attribute of depositional sequences in a number o f sedimentary 
environments. Wang and Arnold (1973) suggested that particle-size distributions should 
exhibit simple trends with depth when a soil is developed from relatively homogeneous 
parent material. Also, lithologic discontinuities can be recognized by a complex or 
irregular particle-size depth distribution that arises from burial of soils or differences in 
the mode of deposition of the parent material within a soil profile.
Vertical variations in clay content of cores from the Amite River alluvial fill have
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been described by A utin (1985), who indicated that major variations in clay content 
probably result from sediment transport processes. Lesser variations in clay content result 
from  incipient translocation of clay into cambic horizons and minimally developed argillic 
horizons. Additional analysis of sand-silt-clay fractions and ratios of sand size classes to 
total sand are here used to estimate the relative influence of sedimentary and pedogenic 
processes and differences between alloformations (fig. 14; Appendix VI). Correlation 
coefficients from  regressions of particle-size depth distributions provide a simple measure 
of profile complexity (Table 5; Appendix VI-D). For a given core, correlation 
coefficients approaching unity imply uniform ity through the vertical profile. The 
probability of a vertical profile containing a lithologic discontinuity increases as 
correlation coefficients approach zero.
Deposits from  the MAG show distinct field evidence of textural discontinuities 
w ithin the vertical profiles. The sandy facies commonly grades upwards into brown silt 
which has distinct stratifications of silt loam, sandy loam, and loamy sand. Fine-grained 
lenses of loam and sandy loam were also observed in the sandy facies. These textural 
variations result from both shifts in the power of flood currents during a single flood 
cycle and the effects of repetitive flood events of varying magnitude. The vertical trends 
cannot be associated with pedogenic alteration of the sediments. Textural evidence of 
sedimentary discontinuities from  the DS and WAT are not obvious from field 
observations. At most localities, pedogenesis has altered any original primary 
stratification. Depth distributions of total sand percent provide the best indicator of 
fining-upw ard trends.
Both cores 38 and 40 from the MAG are fairly sandy, with a minimum of greater 
than 95 percent in the sandy facies and a minimum of 24 percent in the gray silt of the 
swale (fig. 14). Sand content tends to be lowest in A horizons and greatest in C horizons.
A progressive decrease in total sand percent occurs on both DS ridges (cores 3 and 5), but 
the Ap horizon of core 3 shows a sharp increase in sand content from the underlying Bw 
horizon. The DS swale (core 4) has a sand content as low as 5 percent and a sawtooth-
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Figure 14. Particle-size distributions for the Magnolia Bridge (cores 38 and 40), Denham 
Springs (cores 3, 4, and 5), and Watson (cores 14, 15, and 16) alloformations.
TABLE 5. CORRELATION COEFFICIENTS FOR REGRESSIONS OF PARTICLE SIZE DEPTH DISTRIBUTIONS.
CORE SAND SILT CLAY RCS RMS RFS RVFS
MAG 38 0.6055 0.6395 0.2663 0.4341 0.3057 0.0334 0.6183
40 0.0981 0.0614 0.2801 0.1674 0.3365 0.3259 0.1137
DS 3 0.8035 0.8189 0.6821 0.6799 0.8780 0.0619 0.8423
4 0.8003 0.8780 0.3241 0.3349 0.9317 0.3390 0.9154
5 0.8905 0.8868 0.7684 0.7567 0.6414 0.6895 0.7308
WAT 14 0.9136 0.9370 0.8136 0.6309 0.0159 0.9091 0.7702
15 0.8983 0.9243 0.7736 0.4262 0.0324 0.9835 0.7307
16 0.4136 0.3569 0.4827 0.6327 0.2953 0.6648 0.6212
RCS = coarse sand/sand 
RMS = medium sand/sand 
RFS = fine sand/sand 
RVFS = very fine sand/sand
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shaped curve in the upper brown silt. The total sand percent of WAT cores 14 and 15 
decrease systematically from the upper C to lower B horizons (sandy facies to silty facies). 
The profile of core 16 has a sharp increase in sand content in the upper gray silt and a 
minimum of less than 2 percent in the brown silt. Correlation coefficients of sand 
distributions (Table 5) are low for the MAG and generally higher for the DS and WAT.
A maximum in silt content occurs in the brown silt, and silt content is generally 
very low in the sandy facies (fig. 14). The gray silt has a variable silt content, both in 
individual cores and between cores. The MAG has an erratic silt distribution in both 
cores, with silt content highest in the A horizons. In the DS, silt content generally has a 
maximum in B horizons of the brown silt and a minimum in C horizons of the sandy 
facies. Silt content normally is greatest in WAT B horizons, but is also high in the lower 
gray silt of core 16. Correlation coefficients of silt distributions (Table 5) are low for the 
MAG and generally high for the DS and WAT.
Total clay percent has a maximum in the brown silt in all cores except for the 
MAG (fig. 14). Fluctuations in clay content parallel trends of silt data. In the MAG, clay 
content is generally less than 10 percent and shows no significant variations. In the DS 
and WAT, clay content generally has a maximum in the B horizons of the silty facies. The 
parallel relationship to silt content and inverse relationship with sand content indicate that 
the clay maxima may be depositional. The clay maxima may be partly accentuated by clay 
translocation as evidenced in the field by discontinuous clay films. An increase in clay 
content at the base of WAT core 16 is associated with the silt increase in the lower gray 
silt. Correlation coefficients for clay distributions (Table 5) are generally lower than for 
those of sand and silt. Correlations are lower for the MAG than for the DS or WAT.
Individual ratios of very fine, fine, medium, and coarse sand to total sand support 
the inference that the silty facies was initially stratified (fig. 14, Appendix VI). These 
transformations produce erratic trends with depth except for cores 5 and 15. In the MAG, 
sand ratios produce highly erratic trends and low correlation coefficients (Table 5). The 
sand ratios of DS cores 3 and 4 are erratic through the silty facies. Core 5 shows the best
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fining upward trend and generally has high correlation coefficients. In the WAT, core 15 
has a strong fining-upw ard trend. The most significant break in the patterns of core 15 
occur at the silty facies contact with the sandy facies, and the textural break in core 16 
occurs at the boundary between the brown and gray silt.
Particle-size distributions illustrate that each alloformation displays evidence of 
initial stratification, even in bioturbated zones of the silty facies. The MAG is highly 
stratified and has been subjected to little or no pedogenic modifications in texture. 
Textural interbeds are visible in the field, A -C soil horizon sequences are superposed in 
vertical profiles, and these features are obvious beneath topographic ridges and swales. 
Samples from  the DS and WAT appear to have been originally stratified with poorly 
defined fining-upw ard trends, then altered pedogenically. Of the locations analyzed, only 
a DS ridge (core 5) showed a distinct fining-upw ard trend without definitive evidence of 
stratification. The silty facies of the DS typically shows erratic patterns in sand ratios 
with evidence of stratification greater for swales than ridges. The sandy facies of the DS 
generally is stratified where observed in the field. Evidence of stratification in the WAT 
is more subtle than in the DS. Sand ratios indicate that the silty facies of the WAT was 
probably originally stratified. Core 15 has the best fining-upw ard profile in this unit.
The most distinctive textural discontinuities in the WAT occur along field-identified  
facies boundaries, such as the sandy facies contact with the silty facies, and the contact 
between brown silt and gray silt (core 16). The particle-size data provide a verification of 
field inferences of lithofacies boundaries. Sand ratios are distinctly higher for surface 
horizons of the WAT than surface horizons of the DS. This may result from a 
combination of clay translocation and sediment mixing by bioturbation, which leaves 
greater quantities of sand in the Ap and E horizons.
Spatial variation in the degree of initial stratification results from either a high 
degree of variability in flood power within the floodplain or effects of floodplain 
topography on sedimentation patterns within meander belts. D ifferent intensities of 
individual flood events, variability in transport power as a function of distance from the
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active channel, patterns of ridge and swale topography, and vegetation type and density 
may cause variability in sand content.
Depositional Environments
The lithologic, pedogenic, and geometric characteristics of alluvial deposits and the 
distribution of alluvial landforms reflect the development of the Amite River valley by 
meander belts transporting sand and gravel bedload and predominantly silty suspended 
load. Sedimentary environments and processes of deposition have been previously 
summarized in part of the study area (Autin, 1985). Lateral accretion is the primary 
constructional process of the alluvial fill; the development of chutes and cutoffs is of 
secondary importance. Vertical accretion deposits blanket lateral accretion deposits and 
filling o f abandoned channels is the most significant vertical accretion process. The 
dimensions of topographic lows on the sandy facies vary with the relative position of 
abandoned channels and the number of secondary channels across the floodplain. Pools at 
meander bends produce asymmetrical shapes with a wide, deep topographic low, whereas 
crossovers are generally more symmetrical, and the top of the sandy facies is nearer to the 
land surface. Chute channels that allowed secondary currents to flow behind point bars 
have quite variable sizes and are often nearly symmetrical in shape. The depth that chute 
channels can scour the floodplain depends on the quantity of flow diverted from  the 
primary channel and the local lithology of floodplain sediments. At some locations 
secondary channels simply occupy channels abandoned during previous episodes of 
meander belt accretion.
The silty facies developed primarily by deposition of the river’s suspended load, 
accompanied by minor traction load sedimentation. Deposition was in channel fill, natural 
levee, and proximal overbank floodplain environments. Lenses of gray silt with 
discontinuous geometry result from infilling of abandoned primary and secondary 
channels (Autin, 1985). Channel abandonment occurs over a period of time and infilling 
results from  several discrete flood events of varying magnitude and power. The tendency
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for swales to have textural discontinuities in MAG, DS, and WAT supports this inference. 
Elongated tabular bodies of gray silt appear to have developed from proximal overbank 
deposits. This gray silt geometry is best preserved in the northern part of the study area 
where lateral accretion processes were less dominant and overbank accretion occurred on a 
nearly level flood plain surface.
The brown silt represents the younger portions of the overbank sequence of the 
silty facies. Textural analysis indicates that the brown silt was initially stratified in the DS 
and WAT, but bioturbation homogenized the stratified deposit during pedogenesis.
Thicker deposits of brown silt are associated with the DS and MAG, indicating that the 
m ajority of its accretion was associated with these channel systems. Locations where the 
thickness of the brown silt vary from  the predicted pattern of thinning on ridges and 
thickening in swales probably arise from erosion and redeposition of this deposit.
Summary
The distribution of lithofacies in the middle Amite River valley is dependent on 
the processes of alluvial construction and is independent of alloformation distributions.
The geometry of the sandy facies produces the framework for the entire alluvial fill, 
influences the geometry of the silty facies, and is strongly reflected by floodplain 
topography. The interrelation of the geometry and lithology of sedimentary deposits and 
their topographic position produces the setting in which d ifferen t alluvial soils develop.
Three factors produce the lithologic difference between the brown and gray silts, 
which result from lithofacies variations that are accentuated by pedogenesis. 1) The 
brown silt formed in both natural levee and proximal overbank environments, whereas 
lenticular and V-shaped gray silt formed primarily in a channel fill environment. Tabular 
and wedge-shaped gray silt form ed by weathering o f overbank sediments. 2) Bioturbation 
is the dominant pedogenic process in the brown silt, and the form ation of sesquioxide 
concretions, development of blocky soil structure, and compaction are common in the gray 
silt. 3) The position of the low-w ater table typically drops beneath the base of the brown
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silt, but the lower part of the gray silt remains saturated beneath local topographic lows.
The lithology of the gray silt varies largely as a function of water table position, 
and to a lesser degree, a function of age. Tabular and wedge-shaped gray silt associated 
with the WAT reflects an originally w ater-saturated deposit that became partly oxidized 
through time. The brown silt is seasonally aerated and bioturbated when the water table 
drops to its lowest position. The contact between the gray and brown silt is abrupt in 
areas susceptible to erosion and redeposition, and gradational where vertical accretion is 
more uniform.
Initial stratification of the DS and WAT is not obvious from  field observation, but 
textural data indicates that soil parent material was originally stratified. Evidence of clay 
translocation is apparent in the field, but particle size trends indicate that textural 
modification is minimal.
The degree of pedogenic expression increases with increasing alloformation age. 
This pedogenic progression is best expressed in the gray silt, which is initially a wet, soft, 
chemically reduced deposit. With increasing age, the gray silt develops distinct oxidation 
mottles, stains, and concretions, becomes firm  to hard in consistence, loses its field- 
identifiable stratifications, and organic matter decreases in abundance. The brown silt 
shows less pedogenic variability with age. There is a slight increase in reddening of 
mottles and locally thicker surface horizons in the WAT, with the most pronounced visible 
stratifications in the MAG.
STRATIGRAPHY
The approach to mapping alluvium in this study diverges significantly from 
historical precedents in south Louisiana (see Autin et al., 1989 for a review of this topic). 
Alloformation mapping (fig. 3) follows the guidelines of the North American Commission 
on Stratigraphic Nomenclature (1983). Multiple stratigraphic classification (Willman and 
Frye, 1970) is also applied in the sense that geomorphic surfaces, lithofacies, and soils are 
treated independently, then compared and contrasted to assess geological history and 
geomorphic influences on valley evolution.
Each alloformation of the Amite River is bounded by 1) a basal contact between 
the sandy facies and the Prairie sediments, 2) an upper boundary correlated to the 
geomorphic surface of a particular meander belt, and 3) lateral boundaries defined by 
cross-cutting relationships of meander belts. Geologic mapping in the study area requires 
consideration of the following principles. 1) Comparable lithofacies can be identified in 
the alluvial fill within each alloformation. Meander belts produce laterally adjacent 
sediment bodies of similar lithology, therefore, the sandy facies are all channel bed and 
bar deposits and the silty facies are all channel fill and overbank deposits of the three 
alloformations. 2) Channel fills form  by a similar process and produce similar lithologies, 
but infilling was initiated at different times and at different rates, producing pedogenic 
differences in the swales of each alloformation. 3) The brown silt continues to vertically 
accrete on a geomorphic surface after meander belt abandonment. The upper boundary of 
alloformations are actually within the brown silt, but bioturbation destroys any physical 
evidence of the boundary, making it impossible to recognize within the vertical accretion 
deposits of the silty facies. This chapter describes and defines the stratigraphy of the 
MAG, DS, and WAT.
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Magnolia Bridge Alloformation 
This unit is the youngest alluvial sequence of the Amite River valley and is the 
currently active meander belt. It is distributed in discontinuous, arcuate to elongate areas, 
mostly on the inner bends of meanders. The MAG has been mapped throughout the study 
area and can be traced both upstream and downstream of the map area of fig. 3. The 
MAG type locality is at Magnolia B-B’ (figs. 2 and 13; Appendix VII). Cores 38 and 40 
represent ridge and swale landscape positions. The site is behind the Magnolia point bar, 
the first bend downstream of Magnolia bridge.
The MAG extends from the modern channel bank along the perim eter of point 
bars, across the bar surface to the edge of ridge and swale topography associated with the 
current meander belt. The maximum cross-valley width of the unit is about 400 m. 
Ridge-swale spacing and amplitude is variable, but generally slightly less than comparable 
features of the other units. The MAG is usually bounded by the DS, but it locally abuts 
the WAT (fig. 3). The MAG is bounded by adjacent units along a minor, but discernible 
escarpment having approximately 1 m relief. Ridges and swales of adjacent units 
generally have different orientations from those of the MAG.
Point bar deposits of the sandy facies are exposed along the concave bends of most 
active meanders. Overbank deposits associated with the brown silt generally cap the point 
bar crest. Gray silt is locally found in swales behind the bar crest sequenced between the 
brown silt and the sandy facies. The most distinctive feature of the MAG are visible 
sedimentary structures. Within a vertical profile, abrupt shifts from fine-grained to 
coarse-grained sediment are common. Brown silt on ridges have interbedded ripple-drift 
cross-laminations, ripple laminae in-phase, and horizontal laminations associated with 
natural levees (Autin, 1985). Brown and gray silt in swales have interbedded small-scale 
trough cross-stratifications, ripp le-drift cross-laminations, and laminated silt and clay 
drapes associated with chute-channel fills (McGowen and Garner, 1970). Soils of the 
MAG are Udifluvents. Plant rooting, localized oxide stains, and faint color mottling are 
the only evidence of pedogenesis.
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Denham Springs Alloformation
This unit is an alluvial sequence of the Amite River valley that correlates to an 
abandoned meander belt older than the MAG. It is distributed in a continuous belt 
extending down the center of the valley. Lateral accretion scars of the DS cut the WAT 
and the DS is locally cut by meanders of the MAG. The DS has been mapped throughout 
the study area and can be traced upstream and downstream of the map area of fig. 3. Its 
distribution is slightly more extensive towards the southern edge of the study area where it 
has a maximum cross-valley width of approximately 1200 m. The DS type locality is at 
section LAM A -A ’ (figs. 2 and 7; Appendix VII). Cores 3, 4, and 5 represent ridge and 
swale landscape positions. The site is in the most distinctive ridge-and-sw ale topography 
of this unit. The unit is named for the town of Denham Springs, at the southern edge of 
the map area.
The DS extends from either the outer boundary of the MAG or cutbanks of the 
modern channel to its outer boundary where it cuts either the WAT or the Prairie 
Terraces. Where the DS is bounded by the modern channel, cutbanks expose up to 5 m of 
alluvium. The DS-WAT boundary usually has a minor escarpment with 1-2 m of relief. 
The DS-Prairie Terraces boundary has a more distinctive escarpment with relief of 5 m or 
slightly greater.
The brown silt is the only facies identified at the surface of the DS. Gray silt is 
typically found beneath swales between brown silt and the sandy facies. The sandy facies 
is the only unit that normally has recognizable sedimentary structures. The types of 
sedimentary structures vary with location and depend on position within the abandoned 
point bar complex (Autin, 1985). The upstream segment of a point bar typically has 
gravelly, medium- to large-scale trough cross-stratifications. The middle segment is 
gravelly sand, with interbedded large- to medium-scale tabular and trough cross­
stratifications. The distal segment is mostly sand with scattered gravel, and large-scale 
tabular cross-stratifications are overlain by interbedded medium-scale tabular and trough 
cross-stratifications. Soils in the DS are mostly Dystrochrepts developed on ridges
associated with small areas of Glossaqualfs localized in larger swales.
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Watson Alloformation
This unit is an early Holocene alluvial sequence in the Amite River valley. It is 
distributed in a nearly continuous strip flanking the edges of the valley. The WAT cuts 
the Prairie Terraces but is locally cut by meanders of the DS and MAG. The unit has 
been mapped throughout the study area and can be traced both upstream and downstream 
of the map area of fig. 3. It has a fairly uniform  distribution and its surface expression is 
most distinctive towards the northern part of the study area. It is correlated to an early 
Holocene alluvial surface north of the study area which Gagliano (1963) correlated with 
the Deweyville Terrace. The original maximum cross-valley width of the WAT was about 
1800 m, but cut and fill by the DS and MAG has left only valley-flanking remnants with 
a maximum width near 800 m. The WAT type locality is at LAM A -A ’ (figs. 2 and 7; 
Appendix VII). Cores 14, 15, and 16 represent ridge-and-sw ale landscape positions. The 
site is in the most distinctive ridge-and-sw ale topography associated with this unit. The 
unit is named for the town of Watson, near the northern edge of the map area.
The WAT usually has its inner boundary at the outer boundary of the DS. It is 
locally bounded by the MAG or cutbanks of the modern channel. Where the modern 
channel cuts the WAT, alluvial sequences up to 5 m thick are exposed. The W AT-Prairie 
Terraces boundary is generally typified by a distinct escarpment with up to 5 m relief.
The WAT is the only unit drilled to its base during field investigations. A t LAM A -A ’ 
and Christmas Tree Farm (figs. 7 and 9), the WAT unconformably overlies the lower 
clayey facies of the Prairie sediments. Where distinctive, ridge-and-sw ale topography is 
continuous from the inner to outer boundary of the unit. Orientations of ridges and 
swales are complex, indicating multiple accretion episodes and multiple occupations of 
prim ary and secondary channel systems. Ridge-swale amplitudes and spacing are 
generally greater for the WAT than for the DS and MAG. Ridge-and-sw ale topography is 
poorly developed on the WAT at the downstream end of the map area. A thick cover of
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brown silt masks its expression. At the northern end of the map area, the WAT is 
dominated by broad, nearly level flats. The sandy facies has only minor undulations and 
the brown silt is relatively thin, indicating that ridge-and-sw ale topography was not well 
developed.
The brown silt is exposed at the surface of the WAT. The gray silt is beneath the 
brown silt, but its distribution is not entirely landscape dependent. Gray silt usually 
occurs beneath swales and nearly-level flats, but may also be found beneath ridges. 
Primary sedimentary structures have not been identified beneath the WAT. They 
probably occur in the sandy facies, but exposures are very limited. In the silty facies, 
pedogenesis has destroyed all field evidence of stratification. Glossaqualfs with distinctly 
expressed soil horizons are dominant on the WAT and are associated with both swales and 
nearly-level flats. Dystrochrepts locally occur on WAT ridges and have slightly thicker 
surface horizons than soils of the DS.
Summary
The valley fill of the middle Amite River valley is mapped as undifferentiated 
alluvium on the Geologic Map of Louisiana (Snead and McCulloh, 1984). Mapping at 
1:24,000 scale permits subdivision of the alluvium into three alloformations, the MAG,
DS, and WAT. These units are differentiated by 1) the recognition and delineation of a 
geomorphic surface associated with each unit, 2) identification of cross-cutting 
relationships between constructional topographic features, and 3) progressive pedogenic 
development of soils. Each unit represents a distinct episode of meander belt accretion.
LITHOFACIES
The Amite River has been widely cited in the geological literature as a typical sand 
and gravel bedload meandering stream (McGowen and Garner, 1970; Jackson, 1978; Miall, 
1985). Primary emphasis was placed on sand body lithology and constructional process, 
whereas little inform ation was provided regarding fine-grained facies and their 
preservation. McGowen and G arner (1970) discussed point bar facies of one meander of 
the MAG, and provided a cursory description of the overbank fines across the channel 
from  Magnolia bar. They considered sand body geometry a response to the separation of 
flow during peak flood, producing a laterally stacked sand body without a distinctive 
vertical grain-size trend.
Jackson (1978) and Miall (1985) adequately discuss many of the problems 
associated with application of facies models to alluvial stratigraphy. Jackson (1978) 
considered facies models as non-representative of the preserved sedimentary record and 
noted that channel morphology and hydrology are related to sediment body properties by 
oversimplified assumptions. When discussing the Amite River, Jackson stressed sand body 
lithology, textural zonation of point bar surfaces, epsilon cross stratification, development 
of scroll bars, and the presence of channel fill deposits. Miall (1985) emphasized three- 
dimensional analysis of lithofacies to characterize variations in sediment composition and 
geometry. He referred to the Amite as a gravel-sand river that consists of channel 
deposits, lateral accretion deposits, sandy and/or gravelly bedforms, channel deposits of 
chutes, and overbank fines. Overall architecture was considered a function o f channel 
switching and stacking.
This chapter does not attem pt to elaborate on all the problems associated with 
application of facies models to alluvial stratigraphy. The intent is to describe the 
association of the silty facies to the sandy facies and how this relationship effects alluvial 
architecture and alloformation development in the middle Amite River valley.
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Amite River Facies Characteristics
The sandy facies produces the constructional framework on which the silty facies 
is deposited. The continuity, distribution, and local thickness of the sandy facies indicates 
that it comprises most of the volume of the alluvial fill (fig. 10). The dimensions and 
geometry of the sand bodies of the MAG, DS, and WAT are similar, implying that the 
constructional processes of the Amite R iver have been fairly consistent through time. 
Straightening of the thread of maximum velocity during floods and the tendency for 
secondary threads of current to scour the floodplain effects sand body geometry. This 
process creates the typical elongate point bar described by McGowen and G arner (1970) 
and Jackson (1978). Multiple threads of flow also limit the development of upper point 
bar and overbank facies common in the Mississippi River floodplain (Coleman and 
Gagliano, 1965; Ray, 1976; Farrell, 1987).
Chute cutoffs can distinctly modify the sand body after its initial deposition. 
Cutoffs can develop by scour of a new channel behind an accreting point bar, but 
reactivation of previously abandoned channels appears to be a more significant process of 
formation. Overbank flow attains its greatest velocity and power in swales as threads of 
secondary current converge and are channelized through topographic lows. This 
channelized flow can scour a fairly straight channel with a nearly symmetrical cross 
section and carry a significant quantity of traction load. Increases in sand percentage at 
the base of the gray silt indicate that flow energy was greatest at the base of channel-fill 
sequences (fig. 14).
The stratigraphy of the silty facies of the WAT is complex. Silty facies geometry 
is mostly landscape dependent, with silt thinning on ridges and thickening beneath swales 
where the gray silt fills V-shaped channels. Areas of broad nearly-level flats also exist 
where the gray and brown silt both have a tabular geometry. At some localities the gray 
silt occurs beneath landscape ridges where the brown silt thickens anomalously. Areas of 
the WAT associated with lateral accretion have an undulating surface on the upper sandy 
facies, and areas with flat topography have an upper sand body with a planar geometry.
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The nearly-level flats possibly developed by channels that laterally planated an originally 
undulating sand body. Locally variable thickness of the brown silt also indicates 
significant reworking and periodic overbank deposition has probably occurred on the 
WAT since its abandonment.
The stratigraphy of the DS has a simplistic relation between sandy facies geometry 
and land surface topography. The silty facies predictably thins on ridges and thickens 
beneath swales. The gray silt has both asymmetrical and symmetrical geometries that are 
related to filling sinuous and straight reaches of primary and secondary channels. 
Channel-fill sedimentation occurs when secondary flood currents flow through swales. As 
the infilling of abandoned channels progress, overbank sediments derived primarily from 
the MAG effectively drape the abandoned m eander-belt surface.
The MAG is currently forming by sedimentation in the modern channel, in 
secondary channels, and by overbank flow. Sand and granule gravel are transported in the 
primary channel and across point bars, whereas, secondary channels commonly transport 
sand and silt. Chute channels are active directly behind point bars during floods, whereas, 
abandoned channels of older units are active during large flood events. M inor overbank 
flows only inundate the MAG and larger floods inundate the entire floodplain.
The brown silt is draped across both the MAG and older floodplain surfaces. 
Stratified natural levee deposits are chiefly associated with the MAG and flank the 
modern channel (Autin, 1985). Crevasse splays are insignificant, probably because 
floodplain swales minimize sheet flow in favor of secondary channel flow. Proximal 
overbank sediments drape the remainder of the floodplain. Distinct backswamp facies do 
not occur along the distal margins of the floodplain. Proximal overbank sediments have a 
fairly uniform  silt loam or silty clay loam texture from their boundary with levee facies to 
the edge of the floodplain. Overbank flows at peak flood have sufficient energy to 
produce a uniform  suspension across the entire floodplain. The only locally swampy areas 
of the floodplain are in a few large oxbows, and in isolated small tributaries where slack- 
water deposition occurs.
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Valiev Fill Architecture 
Relationships between alloformations, lithofacies, and topography can be 
combined to produce an idealized block model for the valley fill (fig. 15). The alluvial fill 
averages 10 m in thickness and occupies a valley entrenched into the late Pleistocene 
Prairie Terraces. Cross-cutting relations between meander belts produce unconformities 
which can be associated with geomorphic surfaces to define and map alloformations. 
Lithofacies reflect preserved constructional elements associated with distinct sedimentary 
environments. Active bedload sedimentation produced the channel and bar deposits of the 
sandy facies. Passive infill of channels by secondary flow after channel abandonment 
formed the V-shaped bodies of gray silt. A blanket of brown silt covers the entire 
floodplain and was deposited primarily as overbank fines. Floodplain topography reflects 
the pattern of alluvial construction. Accretion of the MAG is restricted to near the 
modern channel. The DS has well expressed constructional forms, such as abandoned 
meanders, point bars, and scroll bars. The surface of the WAT is a mixture of preserved 
abandoned meanders and flat areas.
The Amite River has generated a large-scale, crudely defined, fining-upw ard 
sedimentary sequence that consists of a basal sandy facies grading upwards to a silty 
facies. Sand body geometry is largely a function of separation of flow during peak flood 
(McGowen and Garner, 1970). This produces a facies architecture dominated by channel 
switching over channel stacking (Miall, 1985). Alluvial construction resulting from the 
relative activity of primary and secondary channel flow limits the assumptions regarding 
channel hydrology and sediment body properties (Jackson, 1978). Principles of channel 
hydrology (Leopold et al., 1964; Schumm, 1977) apply to flow in a single channel at 
discharges ranging from base flow to bankfull or slightly greater. Peak floods in the 
Amite River are commonly above bankfull stage and produce significantly different 
hydrologic conditions.
The silty facies are a significant element of the fill of this valley. The silty facies 
are diagnostic of the basin’s source area geology, processes of channel filling, and patterns
Figure 15. Ideal block model of the Amite River valley fill.
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of overbank sedimentation. Multiple occupations of primary and secondary channels 
during meander belt evolution produce an overbank sequence without distinct crevasse 
splays or backswamp facies.
Alloformation Development 
Alloformation development in the middle Amite River followed a process that 
consisted of phases of meander belt stability punctuated by shorter phases o f instability. 
Lateral accretion of channels accompanied by chute cutoffs cause changes in channel 
position through time. During phases of stability, channel migration occurs within a 
discrete meander belt at a rate conducive to the maintenance of a consistent channel 
pattern and slope. Phases of instability occur when the rate of chute cutoffs increase 
significantly. Channel instability is the river’s response to a change in one or more 
geomorphic influences, and each phase of instability can result from a d ifferen t set of 
influences. An increase in the rate of chute cutoffs causes truncation of older alluvium 
and produces the lateral cross-cutting features identified as alloformation boundaries (fig. 
15). The tendency is to locally alter channel pattern and slope until a new channel course 
is established and the previous meander belt is abandoned. The new course establishes 
another meander belt and works to stabilize its pattern, initiating the next phase of 
meander stability.
CHRONOLOGY AND CORRELATION TO ADJACENT ALLUVIAL SYSTEMS
Radiocarbon Dates
Radiocarbon dates were obtained from  eight wood samples w ithin the Amite River 
alluvial valley (Table 6). Samples C-98 to C-101 were collected during an initial basin 
reconnaissance and are from locations outside the study area. The remaining samples were 
collected during field stratigraphic investigations in the study area. Wood sampling from 
the Amite River alluvium has several difficulties. 1) The distribution of preserved 
organic materials is in part dependent on stratigraphy, with the most common occurrence 
in reduced gray silt of channel fills. This is an ideal stratigraphic position to obtain a 
radiocarbon date, since the contact between the sandy and silty facies coincides with the 
initial abandonment of the channel in question. However, exposure of these features in 
the field is quite limited, and finding wood samples by drilling rarely occurs. 2) The 
wood used for dating is rafted debris, but the limited size of the basin, and the size and 
condition of the material used for dating indicates that the material dated was transported 
only short distances and for a short time period. 3) The degree of chemical reduction 
through the wood-sampled intervals is not constant at all locations, producing a condition 
where several possible chemical reactions could affect a sample. All samples were 
pretreated to remove organic acids, and the cellulose was dated to minimize problems with 
post-depositional alterations. However, two samples associated with the DS returned 
modern dates.
The radiocarbon dates reported in this study are included in Table 6. One date of 
235 yr B.P. was obtained from the MAG, six dates ranging from modern to 2981 yr B.P. 
were obtained from the DS, and one date of 9090 yr B.P. was obtained from the WAT.
The distribution of radiocarbon dates indicates distinct temporal episodes of m eander-belt 
accretion are associated with each alloformation. All units date as Holocene, as previously 
speculated based on relative age inferences (Gagliano, 1963; Durham, 1964). The 9090 yr
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TABLE 6. RADIOCARBON DATES FROM  THE A M ITE RIV ER A LLU V IA L FILL.
SAMPLE #  * C -98 C -99 C -100 C-101 C -103 C -203 C-216 C-264
LAB #  ** TI
1-11,062
TI
1-11,063
TI
1-11,064
TI
1-11,065
LGS 1SGS
1708
ISGS
1709
ISGS
1741
LOCATION 30°44M2"N
90°50’28”W
30°24M0"N
90°58’00"W
30°24’00"N
90°58’21"W
30°20’43"N
90°53’05"W
30°31’07"N
90°58’31"W
30°34’55"N
90<,59’00’W
30°32’15"N
90°58’21"W
30°28’48"N
90°58’l2 aW
7.5-M INUTE
Q UADRANGLE
Pine Grove 
LA
Denham Springs 
LA
Denham Springs 
LA
Prairieville
LA
Watson
LA
Watson
LA
Watson
LA
Denham 
Springs LA
ALLO­
FORMATION
Denham
Springs
Denham
Springs
Denham
Springs
Magnolia
Bridge
Denham
Springs
Denham
Springs
Denham
Springs
Watson
FACIES Base of 
gray silt
Gray silt Base o f  
brown silt
Gray silt Base o f  
gray silt
Base o f  
gray silt
Base o f  
gray silt
Base o f  
gray silt
ELEVATION 32.0 m 6.1 m 9.1 m 3.0 m 7.0 m 15.2 m 10.5 m 9.8 m
DEPTH 3.3 m 3.9 m 1.0 m 1.8 m 3.3 m 3.2 m 3.6 m 3.5 m
AGE *•* 600±75 2060±80 MODERN 235±75 2981±65 1010±70 MODERN 9090±110
♦C-98 to C - 101 are sample # ’s o f  the U.S. Department o f  Agriculture, Soil Sedimentation Laboratory, Oxford, MS. 
C-103 to C -264 are sample # ’s o f  the Louisiana Geological Survey, Baton Rouge, LA.
♦*TI - -  Teledyne Isotopes 
LGS — Louisiana Geological Survey 
1SGS — Illinois State Geological Survey
***Age in radiocarbon years
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B.P. date from  the WAT is consistent with the pre-ceram ic Archaic artifacts described by 
Gagliano (1963), the grading of the WAT to a base level lower than present sea level, the 
degree of preservation of the meander belt in the alluvial fill, and the development of 
Alfisols on the WAT surface. The 2981 yr to 600 yr B.P. dates from  the DS are consistent 
with its grade to a base level near that of present sea level, the easily recognizable 
constructional morphology of m eander-belt features, and the development of cambic 
horizons in the soils of the unit. The 235 yr B.P. date from  the MAG is consistent with its 
association with the current meander belt, and the development o f soils with only A-C 
horizon sequences.
Amite River Chronology
The initial development o f the Amite River drainage basin goes back well into the 
Quaternary, with its antecedents related to the deposition of the Citronelle formation 
(Self, 1986) and its subsequent dissection into the High Terraces. Self (1986) indicated 
that the Citronelle formation consists of several loci of deposition in southeastern 
Louisiana, one of which is an ancestral Amite trend. By late Pleistocene, the Amite River 
was draining the High Terraces and established a trend across what is now the Prairie 
Terraces (Autin et al., 1988, 1989). The portion of Amite River history that this 
discussion summarizes is from the time the river established itself in its current valley to 
the present.
Formation of an erosional unconformity at the base of the alluvial fill initiated the 
present Amite River valley. Age estimates are not available for the initiation o f the 
entrenched surface, but several lines of evidence point to its association with the last 
glacial maximum at approximately 18 ka. At this time, sea level was at a low position of 
120 to 130 m below that of the present (Suter et al., 1987), and entrenchm ent and/or 
extension was a likely stream response. Dissection of the Pleistocene surface beneath Lake 
Pontchartrain (Saucier, 1963; Kolb et al., 1975) indicates that the Amite River was 
tributary to a larger southeastern Louisiana drainage basin that emptied directly into the
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G ulf o f Mexico or an estuary on the present continental shelf. Peoria loess deposition 
partly coincides with this event (Miller et al., 1986); it covers the Prairie Terraces but not 
any o f the alloformations mapped in the Amite River valley. No sedimentary deposits in 
the valley fill are known to be contemporaneous with or older than this period. 
Entrenchm ent of the Amite River occurred in response to the last glacial maximum and 
the late Wisconsin stream adjustment that immediately followed.
Floodplain aggradation by a meandering river was occurring by the early 
Holocene, as evidenced by the development of the WAT. The 9 ka date of a channel 
abandonment supports this inference. The age of the WAT indicates that the meander belt 
form ed when the Amite River was still tributary to a larger drainage system and sea level 
was distinctly lower than present. The age of initial WAT alluviation is uncertain, since 
the only radiocarbon date from this unit dates a channel abandonment. It was definitely 
developing by early Holocene, however, a significant part of the WAT interval may be 
late Wisconsin.
Alluviation by the meander belt of the DS distinctly postdates the WAT. The 2981 
yr to 600 yr B.P. radiocarbon dates (Table 6) approximate the period of meander belt 
stability. A maximum age for the DS has not been precisely estimated, but it probably is 
significantly younger than 9 ka. The abandonment of the DS probably postdates the 600 
yr age of the youngest radiocarbon date. The 235 yr B.P. date from the MAG places a 
reasonable minimum age for DS abandonment. At least part of the alluviation of the 
MAG occurred during the period of historic European settlement.
Comparisons
Alluvial chronologies have been reconstructed in areas adjacent to the Amite 
River. The most significant and widely cited are from the Tunica Hills (Delcourt and 
Delcourt, 1977; Otvos, 1980; Alford et al., 1983; Givens and Givens, 1987), the Mississippi 
delta plain (Frazier, 1967; Penland et al., 1987), and the Pontchartrain basin (Saucier,
1963; Otvos, 1978). Comparison of the best estimates of alluvial chronologies from these
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areas (fig. 16) provides insight into the factors that influenced alloformations of the Amite 
River.
The Tunica Hills
Delcourt and Delcourt (1977) identified two alluvial surfaces that postdate the last 
glacial maximum. The unit identified as the TI surface was assigned an age of 12.7 to 3.5 
ka. They described this floodplain as aggrading during sea level rise and associated the 
basal part of the sedimentary sequence with a local climatic cooling. At about 3 ka, the 
TI surface was entrenched to form  the TO floodplain as the Mississippi River shifted to 
the eastern valley wall. Otvos (1980) revised Delcourt and Delcourt (1977) by correlating 
the deposits of both T2 and TI into one lithostratigraphic unit that aggraded from 33.7 to 
25.9 ka and associated the TI incision with local uplift. A lford et al. (1983) tested both of 
these ideas as alternate hypotheses and concluded that TI aggradation began by 18 ka, 
then the surface was entrenched at about 3 ka. Givens and Givens (1987) extended the 
basal age of the TI sequence to 24.9 ka based on additional radiocarbon dating and 
reinterpretation of previously reported dates.
Comparison of chronologies suggests that the WAT is at least partly correlative 
with the TI sequence of the Tunica Hills. The age of the base of the TI sequence could 
be o f a comparable age to the Amite River entrenchment (Delcourt and Delcourt, 1977; 
Alford et al., 1983), or slightly older (Givens and Givens, 1987). By the time of the TI 
incision, the DS had established a stable meander belt in the Amite River. The DS and 
MAG alluviation largely coincides with the formation of the TO floodplain.
The Mississippi River Delta Plain
Frazier (1967) produced the most comprehensive chronology currently available 
for the Mississippi River delta plain. By correlation of deltaic distributaries with 
interdistributary peats, he identified 16 delta lobes ranging in age from  7.2 ka to present. 
Progradation was primarily along the western delta plain until about 4.6 ka, when major 
distributary progradation began along the eastern part of the delta plain. Penland et al. 
(1987) reappraised the evolution of the central delta plain. They indicate active
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Figure 16. Best estimates of southeastern Louisiana alluvial chronologies.
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progradation in the central and western delta plain from 6.7 to 3.3 ka during a stand of sea 
level 6 m below the present level.
A t the onset o f the Holocene, the Mississippi River delta plain was graded to a 
lower base level than present (Autin et al.,1989). Mississippi River deltaic progradation 
during the early Holocene was active along the western part of the delta plain and did not 
directly affect the evolution of the WAT. Initial progradation in the eastern delta plain 
coincided with the phase of instability that marked the WAT-DS transition. During this 
period, sea level was also adjusting base level to its present position. Since 3 ka the 
Pontchartrain basin has controlled the base level of the Amite River.
The Pontchartrain Basin
The growth of distributary channels along the eastern side of the delta plain had a 
significant effect on the evolution of the Pontchartrain basin. The early Holocene 
Pontchartrain basin was a shallow-marine embayment partially bounded by a beach trend 
that formed between 5 and 4.6 ka as a marine transgression affected the area (Saucier, 
1963). A later period of barrier growth occurred from 3.6 to 3 ka after initial deltaic 
progradation affected the area (Otvos, 1978). The end of this period of barrier growth 
coincides with a persistent lacustrine environment in the basin. Renewed deltaic 
progradation sealed o ff the basin from marine influence, except for a tidal channel at the 
eastern margin of Lake Pontchartrain.
The conversion of the Pontchartrain basin to a lacustrine environment was a 
gradual process, and it is likely that the Amite River adjusted over a comparable interval 
of time. The instability at the WAT-DS transition appears to be closely associated with 
this event, and DS and MAG alluviation occurred after the emergence of a persistent 
lacustrine environment.
ASSESSMENT OF RELATIVE INFLUENCES
The Amite River valley has responded to a complex set of geomorphic processes 
operating at various spatial and temporal scales. The parameters identified have affected 
the valley over timescales of 102 to 104 yr. The relative influence exerted by each 
geomorphic factor determines the style and patterns of floodplain morphology and 
lithofacies. This study provides evidence to assess the relative effect of geomorphic 
processes on the evolution of the Amite River valley.
Inherent Geomorphic Processes 
The geologic setting o f the Amite River affects sediment load and the texture of 
lithofacies. Influence of source-area geology is typical of G ulf Coast rivers classified as 
intrabasinal by Galloway (1981). The headwaters of the basin are in the sand and gravel 
outcrop area of the High Terraces. Source-area lithology has a basin-wide effect, but the 
magnitude of this effect decreases downvalley with distance from  the sand and gravel 
outcrop area. In the middle Amite River valley, the fact that the sandy facies comprises 
most of the valley fill thickness results from the contribution of sediment from  the basin’s 
uplands. Silt is introduced as suspended load from loess that blankets Pleistocene surfaces 
over a significant part of the basin. There is little detrital clay in the silty facies since 
there are few significant clayey Pleistocene facies and the source area lacks large 
quantities of minerals that can weather to clay. It is likely that the Amite R iver has 
consistently transported coarse-grained sediment through the Holocene. This does not 
prevent sediment load from varying over time, but temporal variations operate under a 
spatial source-area constraint.
Lithofacies in the Amite River valley indicate that channel bank stratigraphy can 
be locally variable and complex. A composite bank stratigraphy can be conducive to bank 
erosion by undermining the more stable upper bank (Thorne and Tovey, 1981). Cutbanks
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exposing the silty facies overlying the sandy facies are commonly highly erodible, whereas 
cutbanks exposing only the silty facies or the fine-grained facies of the Prairie Terraces 
are relatively stable. Variability in flood stages and water table position along with the 
stratigraphy of individual cutbanks affect rates of channel accretion and the size and 
symmetry of meanders. Nanson and Hickin (1986) noted that stream power and bank 
stratigraphy control accretion rates in freely-m eandering rivers and vegetation density can 
have a relatively minimal influence. The primary role of vegetation in floodplain 
stabilization of the middle Amite River valley is to colonize new ly-form ed alluvial 
surfaces, reducing the tendency o f such features to be reworked by subsequent floods.
H igh-intensity precipitation events can track slowly over the Amite River basin to 
produce short-duration peak floods. The tendency for multiple channel occupations and 
floodplain scour during peak flood indicates that these events can induce long-term  
morphologic change (Gupta, 1983). Continuous development of prim ary and secondary 
channels in the middle Amite River through the Holocene implies that this process 
affected the development of each alloformation.
Eustatic Sea Level Rise
In the middle Amite River, valley entrenchm ent accompanied lateral planation of 
the floodplain during sea level minimum. The valley established a local base level at its 
confluence with neighboring drainage basins beneath what is now Lake Pontchartrain 
(Saucier, 1963; Kolb et al., 1975). This local base level allowed the river to establish the 
WAT meander belt by the early Holocene. As sea level rose, it effectively fragmented the 
regional drainage basin into its presently separate systems. When sea level approached its 
present position, the Mississippi River delta began to prograde to the east and form  the St. 
Bernard lobe. This progradation resulted in the development o f a lacustrine environment 
in the Pontchartrain basin.
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Mississippi River Delta Plain 
The early Holocene Amite River valley operated independently of the Mississippi 
delta which prograded in the western delta plain. The effect of St. Bernard delta 
progradation cannot be separated from  sea level rise to near its present position. Both 
influences were significantly affecting the present Pontchartrain basin by 4.6 ka, and its 
environm ent evolved to a near-present state by about 3 ka.
Segregation of the Amite River from nearby drainage systems along with eastern 
delta plain progradation of the Mississippi River produced an interconnection between 
these streams through Bayou Manchac (K niffen, 1935). This bayou provided a passage 
for Mississippi R iver overflow to drain through the Amite River into the Pontchartrain 
basin. Large floods of the Amite River would also have been capable of draining into the 
Mississippi River delta plain. The morphology of Bayou Manchac suggests that drainage 
from  the Mississippi River to the Amite River was the more significant direction of flow. 
This connection remained open until it was closed in historic times and probably had a 
significant effect on sedimentation in the lower Amite River.
Creation of the modern Pontchartrain basin produced a low-energy receiving basin 
at the mouth of the Amite River and effectively shortened the length of the lower course 
of the river. Alluvial drowning occurred in the Pontchartrain basin and along the lower 
course of the river. This event probably decreased the grade along the lower course of the 
river and increased the potential for sediment deposition and storage.
These downstream effects could have produced a couple of different responses in 
the middle Amite River valley. It may have stabilized the DS meander belt and induced 
alluviation upvalley. Conversely, it may not have produced a distinct effect in the middle 
valley due to the low gradients and distance involved. The relative effects o f inherent 
geomorphic processes may have masked the impact of eustatic sea level rise and 
progradation of the Mississippi River delta plain that affected the river mouth. However, 
the synchronous response of events in the middle Amite River and the Mississippi River 
delta plain indicates that the middle Amite River was affected by these external
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influences.
Climate Fluctuation 
Analysis of geomorphic forms indicative of paleodischarge (Saucier and 
Fleetwood, 1970; A lford and Holmes, 1985) has led to the interpretation that late 
Wisconsin climate conditions in the G ulf Coast differed significantly from  those of today. 
The lack of significant differences in meander loop data for alloformations of the middle 
Amite River valley indicate an essentially invariant paleodischarge through the Holocene. 
Although meander dimensions are used to directly estimate bankfull discharge, meander 
form  can also be affected by alluvial stratigraphy and local occurrence of faults. If 
climate fluctuation occurred during the formation of the middle Amite River meander 
belts, it did not produce a significant imprint.
Effects of Interaction 
The Holocene evolution of the Amite River results from a response to 
simultaneously operating geomorphic variables. Based on the results of related studies, it 
is reasonable to conclude that sea level rise and Mississippi R iver delta progradation had a 
prim ary effect that operates at a regional scale. The Mississippi River delta plain 
responded in part to marine transgression and their effects are interactive and probably 
inseparable.
Secondary responses produced local adjustments over valley reaches and modified 
the effects o f sea level rise and Mississippi River delta progradation. Peak-flood 
hydrology and cutbank stratigraphy commonly effect local areas through erosion and 
deposition, but redistribution of sediment may also influence the morphology of an entire 
valley reach. Climate fluctuation, if significant through the Holocene, has not made a 
distinctive physical im print. Its effects may have been masked by the influence of other 
geomorphic factors.
CONCLUSIONS
Analysis of the geomorphic and stratigraphic evolution of the middle Amite River 
has led to the following conclusions concerning Amite River genesis, its causes and 
effects, and correlations to adjacent areas.
1. The Holocene Amite River evolved during a period of meander belt occupation 
of an entrenched valley. Three meander belts have been active during this time period, 
the WAT, DS, and MAG.
2. Each meander belt can be mapped as a distinct alloformation. Stratigraphic 
units are defined and delineated as three-dimensional sediment bodies by recognition of a 
geomorphic surface and cross-cutting relations between morphologic features o f adjacent 
surfaces. This approach extends classical terrace mapping concepts to conform with 
formally defined stratigraphic procedures.
3. Analysis of meander scars indicate that each alloformation developed under 
similar paleodischarge conditions. Estimates of bankfull discharge from average meander 
radius are of the same order of magnitude, ranging from 336 to 463 m3/s.
4. The alluvial fill consists of a sandy facies overlain by a silty facies. Lithofacies 
are related to depositional environments and cannot be distinctly associated with 
alloformations without geomorphic and pedologic criteria.
5. Alluvial soil morphology is a function of lithologic variations in the silty facies, 
constructional topographic patterns, fluctuation of the water table, and alloformation age.
6. The silty facies is an im portant but underemphasized component of alluvial 
facies models. Large symmetrical and asymmetrical lenses of gray silt fill primary 
channels, whereas smaller lenses of gray silt occur in secondary channels formed by 
meander scrolls and chutes. Tabular bodies of gray silt are associated with areas lacking 
distinct lateral accretion topography and apparently formed from proximal overbank 
sediments. The brown silt drapes the entire floodplain as proximal overbank and natural
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levee deposits.
7. Chute channels can form  under various conditions, such as scour, reoccupation 
of abandoned channels, and occupation of swales in meander scroll topography.
8. Formation of multiple threads o f current across the floodplain during large 
floods is the prim ary hydrologic process affecting floodplain morphology and lithofacies 
properties.
9. Evolution of the Amite River responded primarily to sea level rise and 
Mississippi River delta progradation. Local influences, such as scour and fill during large 
floods, and varying resistance of channel banks to erosion im print over regional influences 
by adjusting channel form.
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PRELIMINARY OBSERVATIONS OF MODERN POINT BAR FACIES?4
AMITE RIVER, LOUISIANA
Whitney J. Autin' and Chris M. Fontana2
ABSTRACT
The modem Amite River, an incised, flashy discharge stream, represents a coarse sand and gravel bedload system 
typical of the Florida Parishes of southeastern Louisiana. Preliminary investigation provides general descriptions of 
channel morphology and sedimentology which permit the recognition of distinct point-bar facies.
Bedform and stratification types are used to differentiate lower bar, upper bar, and chute-bar facies. The lower bar 
facies contain transverse bars, scour pits, dunes, and ripples. A vertical sequence reveals poorly defined tabular and 
trough cross-stratifictions and horizontal stratifications. The upper bar facies appear similar to a longitudinal bar with 
superimposed ripples. A vertical sequence shows small scale (less than 5 cm thick) or medium scale (5 to 15 cm thick) 
trough and tabular cross-stratifictions, horizontal laminations, ripple-drift cross-laminations, and clay drapes. The 
chute-bar facies is characterized by coalescing lobate bars with superimposed ripples. A vertical sequence displays large 
scale (greater than 15 cm thick) tabular cross-stratifictions, small- or medium-scale trough cross-stratifications, 
ripple-drift cross-laminations, and clay drapes.
Evaluation of observed facieB characteristics indicates that the distribution of bar facies and the development of 
vertical sedimentary profiles appears to be related to the degree of meander curvature. Further research is being 
initiated to construct a semi-quantitative geomorphic and sedimentologic facies model useful to investigators of 
both modem and ancient fluvial systems.
INTRODUCTION
The Amite River of southeastern Louisiana, an incised, 
flashy discharge meandering stream, provides an ideal exam­
ple of a  modern coarse sand and gravel bedload system. Pre­
lim inary investigation of morphologic features, sedimentary 
structures, and grain-size variations produced information for 
general interpretations of point-bar development. McGowan 
and Garner (1970) used the Amite River as an example of a 
modern system with facies characteristics typical of coarse­
grained meandering streams. This paper describes facies 
characteristics of point bars in the modern Amite River and 
identifies observed deviations from an ideal facies model. Var­
iations from an ideal facies model were found to exist a t sev­
eral point bars in the study area; an additional investigation is 
proceeding in an  attem pt to improve understanding of varia­
bility in facies characteristics. Future studies will be directed 
towards the development of a geomorphic and sedimentologi- 
cal facies model applicable to both modern and ancient river 
systems.
Investigators have studied modern coarse-grained rivers to 
define sedimentary processes and produce facies models which 
describe active depositional environm ents. Popular ap­
proaches include analysis of morphologic features, vertical
■Louisiana Geological Survey, Baton Rouge, Louisiana 70893 
•Department of Geology, Louisiana State University, Baton Rouge, 
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and laterial variations in lithology, relationships between 
bedforms and stratification types, and effects of flood events on 
facies distributions. Wolman and Leopold (1957), Bernard and 
Mqjor (1963), Allen (1965), Visher (1965), Nanson (1980) 
and others have provided information on vertical profiles de­
veloped by point bars and their relationship to adjacent fluvial 
facies. Correlation of bedforms and stratification types with 
changes in flow conditions were used by Harms and Fahnes­
tock (1965) to determine general fluid-sediment (flow regime) 
relationships. Bedforms, internal stratification, and sediment 
size distributions were used by McGowen and Garner (1970) 
and Bluck (1971) to define facies models for coarse-grained 
meander belts. Flood events monitored by Jackson (1976) and 
Levey (1978) produced variations in point-bar characteristics 
which demonstrate the degree of generalization in defined 
facies parameters.
STUDY AREA
A 13.7 km (8.5 mile) meandering reach of the Amite River 
from the bridge near Magnolia (La. Hwy. 64) to the confluence 
with the Comite River (near U.S. Hwy. 190) was selected for 
study (fig. 1). Meanders have cutbank, scour pool, and point- 
bar features and straight sections have crossover features. 
The coarsest sediment of a point bar generally accumulates on 
its upstream end and a progressive lateral fining occurs in a 
downstream direction. Meanders in the study reach exhibit 
variations in point-bar morphology which reflect differences
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in the development of facieB distributions and vertical 
sedimentary sequences.
A forty-year record of stage-discharge relationships for a 
station a t the bridge on U.S. Hwy. 190 (U.S.G.S., 1978) dis­
plays an average discharge of54.63m, /s (1,929 cfs). Maximum 
recorded gage height of 41.08 feet MSL (mean sea level) and a 
discharge of approximately 3,120ma/s (110,000 cfs) was mea­
sured on April 23, 1977. Minimum recorded discharge of 
7.67m3/s (271 cfs) was measured in October 1956 and typical 
low flow stages of 10 to 12 feet MSL were observed in the 
summer and fall of 1979.
S C A L E|©
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Figure 1. Location map of atudy area.
DESCRIPTION OF GENERAL 
CHANNEL CHARACTERISTICS
Point-bar facies categorized by observations of morphologic 
character are used to depict an idealized distribution of facies 
(fig. 2). The channel environment can be divided into three 
mqjor components: 1) the cutbank; 2) channel thalweg consist­
ing of scour pool and crossover facies; and 3) point bar consist­
ing of lower gravel bar, lower sandy bar, upper bar, chute 
channel, and chute bar facies. The cutbank occurs on the 
concave bank of meanders and generally exposes a section l up 
to 10 meters) of Holocene alluvium or loess-capped Pleistocene 
Prairie Formation (Prairie Terrace). Along the thalweg, scour 
pools and waves of sand and gravel occur within meanders; 
and crossover reaches occur within straight channel sections. 
Maximum observed depths of scour pools during low flow were 
about 2-4 meters and depths of crossover reaches of about 1-2 
meters.
Lower bar facies. The lower gravel bar occurs on the up­
stream terminus and outer edge of the lower bar facies. The 
coarsest sediment of the bar complex accumulates on this 
feature and forms transverse bars or sinuous crested dunes 
with poorly defined stratification.
The lower sandy bar occupies a position towards the convex 
bank and distal to its gravelly counterpart. Moderate to poorly 
sorted coarse to medium sand with occasional gravel forms 
straight or sinuous crested dunes and ripples. Internal 
stratification consists of a sequence (fig. 3a) of mixed tabular 
and trough cross-stratification with a progressive decrease in 
the scale of sedimentary structures upwards in a profile. Hori­
zontal stratifications, observed at some locations, occur above 
scour surfaces which truncate part of the vertical sedimentary 
sequence.
Upper bar facies. The upper bar forms a separate mor­
phologic feature similar to a longitudinal bar which caps the 
concave side of the lower bar facies. The upper bar starts near 
the upstream end of the bar complex and grades downstream 
into the chute-bar facies. This facies lies in the highest topog­
raphic position of the bar complex and appears to be a tempor­
ary feature except where stabilized by pioneer vegetation. 
Moderately sorted coarse to medium sand with occasional 
gravel grades into fine to medium sand or silty clay at the top 
of an ideal sequence (fig. 3b). Internal stratification consists of 
a sequence of medium-scale tabular cross-stratification, small 
to medium scale tabular and trough cross-stratification mixed 
with horizontal lam inations, small scale trough cross­
stratification, ripple-drift cross-laminations, and a clay drape. 
At one locality, a laminated clay drape overlain by medium 
scale trough cross-stratification indicates multiple vertical 
sedimentary sequences.
Chute channel and chute bar facies. Flow in the chute chan­
nel occurs during discharges near or above bankful stage in a 
position between the convex bank and the lower and upper bar 
facies. The nearly straight, heavily vegetated channel origi­
nates at the upstream end of the point bar and merges with the 
main channel a t the chute bar, where deposition occurs in the 
form of coalescing lobate bars with superimposed ripples. The 
lower sandy bar and upper bar facies are adjacent to the chute 
bar in an upstream direction. The downstream terminus of the 
chute bar generally has a steep lee slope (near 30°) which 
progrades over crossover facies. Moderate- to well-sorted 
coarse to medium sand with occasional gravel shows a slight 
tendency to fine upwards. Internal stratification consists of a 
sequence (fig. 3c) of large-scale tabular cross-stratification 
overlain by medium-scale mixed tabular and trough cross­
stratification with occasional ripple-drift cross-laminations 
and clay drapes.
AUTIN, FONTANA
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F igure  2. Distribution of ideal coarse-grained point-bar facies (facies relationships not to scale).
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F igure  3a. Ideal vertical sequence of lower sandy bar facies. F igure  3b. Ideal vertical sequence of upper bar facies.
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Figure 3c. Ideal vertical sequence of chute-bar facies.
CONCLUSION
Considerable variability exists between Amite River point 
bars observed within the study area. As proposed by Jackson 
(1976), the development of point bars appears to be related to 
the degree of meander curvature. Bars which occupy moder­
ately curved meander bends have well-developed point-bar 
facies consisting of lower gravel bar, lower sandy bar, upper 
bar, chute channel, and chute bar with characteristics similar 
to those described by McGowen and Gamer (1970) and Bluck 
(1971). Bars which occupy sharply curved meander bends 
have a lower gravel bar and sandy bar facies, occasionally an 
upper-bar facies, but often lack a well-developed chute- 
channel and chute-bar facies. Such a bar configuration is 
similar to point bar 2 described by Nanson (1980), which 
consists of a ramp sloping upwards both toward the convex 
bank and in the downstream direction. This type of bar mor­
phology suggests that facies characteristics may be variable 
and significantly different from the models developed by 
McGowen and Gamer (1970) and Bluck (1971).
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ABSTRACT
Morphologic a n d  a t r a t { g r a p h i c  p a t t e r n  In  t h e  U n i te  8 1 w a r a l l u v i a l  
v a l l e y  o f  s o u t h e a n t e r n  L o u i s i a n a  r e f l e c t  I t s  f l o o d p l a l e  d e v e lo p m e n t by 
l a t e r a l  a c c r e t i o n  a n d  c h u te  c u t o f f  p r o c e s s e s .  T he a l l u v i a l  f i l l  l a  c c a p o n e d  
o f  a  lo w e r  s a n d y  f a c i e s  a n d  ora u p p e r  s i l t y  f a c i e s .  T he u p p e r  s u r f a c e  o f  th e  
b ts - le d  s a n d y  f a c i e s  h a s  a  s l a l l a r  c o n f i g u r a t i o n  t o  t h e  la n d  s u r f a c e .  P o in t  
b a r  a n d  c h a r n e l  l a g  d e p o s i t s  a r e  p r e s e n t  I n  t h i s  f a c i e s .  A t sorae l o c a l i t i e s  
t h e  o w e r ly in g  s i l t y  f a c i e s  l a  I n  s h a r p  c o n t a c t  w i th  t h e  s a n d y  f a c i e s ;  a t  
o t h e r  l o c a l i t i e s  t h i s  c o n t a c t  h a s  a  lo o n y  g r a d a t i o n  b e tw e e n  a l l u v i a l  i n l t s ,  
w i t h  t h i c k n e s s e s  r a n g in g  f r o a  a  fe w  c e n t I r a e t e r s  t o  a o r e  t h a n  o n e  a e t e r .
T he  s i l t y  f a c i e s  I s  cog w o t d  o f  a n  u p p e r  b r a s  a n d  a  lo w e r  g r a y  s i l t  
u n i t .  T he brow n s i l t  d i r e c t l y  o v e r l i e s  t h e  s a n d y  f a c i e s  w h e re  t h e  g r a y  s i l t  
I s  a b s e n t .  T he  brow n s i l t ,  w h ic h  i s  v e r y  p o ro u s  a n d  h a s  a  r e l a t i v e l y  low  
d e n s i t y .  I s  g e n e r a l l y  h i g h l y  b l o t u r b a t e d ,  but My display p r l a a r y  
s e d l a e n t a r y  s t r u c t u r e s .  T h e  brow n s i l t  I s  a s s o c i a t e d  w i th  n a t u r a l  le v e e  an d  
c h u t e  c h a m e l - f i l l  d e p o s i t s  a n d  w i th  t h e  u p p e r  p a r t  o f  a b an d o n ed  c h a n ra e l-  
f l l l  d e p o s i t s .  T he g r a y  s i l t  h a s  a  t r u n c a t e d  s o i l  p r o f i l e  t y p i f i e d  by  
b lo c k y  s t r u c t u r e ,  c o a n o n  s e s q u lo x ld e  s t a i n s  ab o v e  th e  low  w a te r  t a b l e ,  an d  
n u s e r o u s  c r a c k  a n d  p e d  f i l l i n g s ;  t h e  d e n s i t y  o f  t h e  g r a y  s i l t  I s  g r e a t e r  
t h a n  t h a t  o f  b ro w n  s i l t .  T h e  g r a y  s i l t  g e n e r a l l y  o c c u p ie s  t h e  lo w e r  p a r t s  
o f  a b a n d o n e d  c h a n n e l - f l l l  d e p o s i t s  a n d  sorae c h u te  c h a n n e l - f 111 d e p o s i t s .
M o rp h o lo g ic  a n d  s t r a t l g r a p h l c  c h a r a c t e r i s t i c s  o f  t h e  Aral t e  R iv e r  
a l l u v i a l  f i l l  a r e  s t r i k i n g l y  s l a l l a r  t o  s e d l a e n t a r y  f a c i e s  In  t h e  raodern  
Aral t e  R iv e r .  A c t iv e  a n d  ab an d o n e d  p o in t  b a r s  h a v e  a  s l a l l a r  p l a n  f o r a  
g e a ra e t ry  a n d  c o s p a r a b l e  p a t t e r n s  o f  s e d l a e n t a r y  s t r u c t u r e s  a n d  g r a l n - s l z e  
t r e n d s ;  a c t i v e  a n d  a b a n d o n e d  c h a n n e l s  a l s o  h a v e  s l a l l a r  d i a e n s l o n s  a n d  
■ e a n d e r  g e o m e t r i e s .  T h e se  o b s e r v a t i o n s  I n d i c a t e  s l a l l a r  p r o c e s s  an d
r e s p o n s e  a e c h a n ls ra s  f o r  t h e  a c t i v e  an d  ab an d o n ed  f l u v i a l  s y a t e a s  o f  th e  
A a l t e  R iv e r .
INTRODUCTION
The Amite R iver a l l u v i a l  v a l l e y  of  so u th e a s te rn  L ou isiana  has developed 
a  meander Ing-channe1 system w ith  a  c o a r se -g ra in e d  bedload. I t s  morphologic 
and s t r a t l g r a p h l c  c h a r a c t e r i s t i c s  r e f l e c t  the  sedim entary  p ro c e sse s  which 
dominated i t s  geo lo g ic  development. A small segment of  the  a l l u v i a l  v a l le y  
w i th  w e l1-deve loped  l a t e r a l  a c c re t io n  topography was s e l e c t e d  fo r
morphologic and s t r a t l g r a p h l c  a n a ly s i s .  The s tudy  a re a  (F ig .  1) i s  loca ted  
In the middle of  the  Amite R iver v a l le y  p r o f i l e  (zone 2 of  Schism, 1977), a 
s h o r t  d i s ta n c e  upsteam from the  Amite-Comlte River con f luence .  L a te ra l  
a c c r e t io n  topography i s  cosmon f o r  s e v e ra l  m ile s  upstream and downstream of 
the  s tu d y  a r e a ,  and the  f e a t u r e s  r e p re s e n te d  In t h i s  a re a  appear to  be 
t y p ic a l  o f  the  e n t I  r e  reach .
In the  s tu d y  a re a  the  Amite River has Inc ised  the  l a t e  P le i s to c e n e  
P r a i r i e  T e rrace  which l o c a l ly  occupies  i n t e r f lu v e s .  T h is  t e r r a c e  Is  in  the 
P ine Meadows p h ys iog raph ic  su b s e c t io n  (Thornbury, 1965). To the  n o r th ,  the 
Amite R iver d i s s e c t s  h ig h e r  and o ld e r  P le i s to c e n e  t e r r a c e s  (F isk ,  1936;
Snead and McCuIloh, 1984) In the  Pine H i l l s  physiograph ic  su b se c t io n
(Thornbury, 19SS). To the  s o u th ,  the  Amite River v a l le y  merges w ith  the 
c o a s ta l  swamps of  the  M is s is s ip p i  R iver d e l t a  p la in .
T h is  I n v e s t ig a t io n  a s s e s s e s  the  morphology and s t r a t i g r a p h y  o f a segment 
o f  the  Amite R iver a l l u v i a l  v a l l e y  In o rder  t o  I n te r p r e t  I t s  f l u v i a l  
p ro c e s se s  and environm ents . The o b je c t iv e s  a re  to  1) d e f in e  sedim entary
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F ig u r e  1 : L o c a t io n  o f  s t u d y  a r e a .
f a c i e s  based on morphologic, geom etr ic ,  and l i t h o l o g i c  c r i t e r i a  and 2> in fe r  
d e p o s i t io n a l  environm ents a s s o c ia te d  w ith  sed im en tary  f a c i e s .
P rev ious  i n v e s t ig a t i o n s  in the  Amite River (McGowen and Garner, 1970; 
Autin and Fontana, 1980) have focused on a c t iv e  sed im en ta t io n ,  e s p e c i a l l y  
bedload d e p o s i t s  a s s o c ia te d  w ith  channel and p o in t  bar f a c i e s .  No o the r  
s i g n i f i c a n t  in v e s t ig a t i o n s  of the a l l u v i a l  morphology or s t r a t i g r a p h y  of 
the  Amite River have been p u b l ish ed .  No t I m e - s t r a t i g r a p h ic  r e l a t i o n s h ip s  
have been e s t a b l i s h e d  fo r  the  d ra inage  b as in ;  however, important 
ch ro n o lo g ie s  in nearby lo c a t io n s  a re  a v a i l a b le  f o r  the M iss is s ip p i  River 
d e l t a  p l a in  ( F r a z i e r ,  1967; S a u c ie r ,  1963), the f l u v i a l  t e r r a c e s  in  the 
Tunica H i l l s  (A lfo rd ,  Kolb, and Holmes, 1983; Otvos, 1980; Delcourt and 
D e lco u r t ,  1977), and t r i b u t a r y  a l l u v i a t t o n  in the  B lu f f  H i l l s  o f  n o r th -  
c e n t r a l  M is s i s s ip p i  ( G r is s in g e r ,  Murphey, and L i t t l e ,  1982).
A er ia l  pho tographs, topographic  maps, and s o i l  s e r i e s  maps were used to  
rev iew  a l l u v i a l  morphology and s e l e c t  the  s tudy  area. F ie ld  su rveys  
of  topography by p lane  t a b le  and a l id a d e  and t r a n s i t  methods were used w ith  
p u b l ish ed  maps to  d e f in e  morphologic f e a t u r e s .  Exposed sedim entary  
sequences a long modern s t ream  cutbanks  and the w a l ls  o f  commercial sand and 
g ra v e l  p i t s  were used to  observe and d e sc r ib e  l i t h o l o g i c  p r o p e r t i e s  and the 
n a tu re  of  s t r a t l g r a p h l c  c o n ta c t s .  Borings 2 to  8 m (6-25 f t )  deep were 
c o l l e c t e d  w ith  a G iddings h y d ra u l ic  probe to  c o n s t ru c t  s t r a t i g r a p h i c  c ro s s  
s e c t i o n s .  The c la y  co n ten t  o f  s e l e c t e d  v e r t i c a l  p r o f i l e s  was analyzed to  
check f i e l d  d i f f e r e n t i a t i o n  of  s t r a t l g r a p h l c  u n i t s .
TOPOGRAPHY
The P r a i r i e  T e rrace  i s  a lo w - r e l i e f ,  c o n s t r u c t io n a l  landfonn which has a 
p redom ina te ly  e a s t -w e s t  o r i e n t a t i o n  a c ro s s  so u th e a s te rn  LousIana. L oca lly ,  
I t  ex tends  up th e  l a r g e r  v a l l e y s  as  a f l u v i a l  t e r r a c e .  A f l u v i a l  component 
of  the  P r a i r i e  T e r race  e x i s t s  in  the Amite River n o r th  of  the s tudy  a re a  and 
along i n t e r f l u v e s  in  the  s tudy  a r e a .  In g e n e r a l ,  topographic  h ighs on the 
t e r r a c e  fo l lo w  the  meandering cou rses  of abandoned s tream s.  The P r a i r i e  
T e rrace  i s  m antled  by a b lan k e t  o f  lo e s s ,  w ith  th ic k n e sse s  g r e a t e r  than 3 m 
(10 f t )  near  the  M is s is s ip p i  River a l l u v i a l  v a l le y  and about 1 m (3 f t )  in 
and around the s tu d y  a re a  (M i l le r  and o th e r s ,  1982).
Modern d ra in ag e  networks in c i s e  the  P r a i r i e  T e r ra c e ,  r e s u l t i n g  in  sub- 
m a tu re ly  d i s s e c t e d  topography. The p r in c ip a l  s tream s of the re g io n ,  such 
as  the  Amite R iver ,  have developed as  a r e s u l t  o f  entrenchm ent, which was
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fo l low ed  by l a t e r a l  p i  ana 11 on will l e  base lev e l  ro s e  during  d ra in ag e  bas in  
a g g ra d a t io n .  Drainage p a t t e r n s  o f  t r i b u t a r y  s t re a s ts  a r e  not f u l l y  
I n te g ra te d  In to  d e n d r i t i c  netw orks (Schism, 1956).
In th e  s tu d y  a r e a ,  e l e v a t i o n s  on th e  P r a i r i e  T e rrace  reach  s i I g h l l y  over 
IT ■  (SO f t )  on upland I n t e r f lu v e s  (F ig .  1 ) .  The t e r r a c e  has  been Inc ised  
to  e l e v a t i o n s  n ea r  2 a (6 f t )  MSL along th e  edge o f  th e  a l l u v i a l  f i l l  and 
p o s s ib ly  deeper n ea r  th e  c e n t e r  o f  th e  v a l l e y  a x i s .
Landforas  i d e n t i f i e d  In th e  Amite R iver a l l u v i a l  v a l l e y  In d ic a te  f lo o d -  
p l a i n  deve lopaen t p r l a a r l l y  by l a t e r a l  a c c r e t io n .  Topographic v a rI  a t  Ions on 
th e  f lo o d p la ln  f l o o r  a r e  caused  by the  developaent o f  p o in t  b a rs  and s c r o l l  
b a r s  and th e  f i l l i n g  o f  thalweg channe ls  and c h u te  ch an n e ls .  Local 
e l e v a t i o n s  reach  9 t o  11 a (30-3S f t )  on c r e s t s  o f  p o in t  b a rs  and major 
s c r o l l  b a rs  and s i I g h t l y  l e s s  than  S a ( IS  f t )  in  abandoned channe ls  (F ig .  
2 ) .  In  p lan  view, shapes o f  p o in t  b a rs  range from l e n t i c u l a r  to  c r e s c e n t I c ,  
w ith  aax la tm  dim ensions o f  up to  490 a  (1600 f t ) .  S c r o l l  b a rs  a r e  s m a l le r ,  
being l e s s  than  300 a (1000 f t )  long, and a r e  m ostly  e lo n g a ted  In p lan  form. 
Remnants o f  abandoned meanders a re  a r c u a te  In p lan  form and have maximum 
channel w id ths  o f  90 a  (300 f t ) .
c__
F l g t r e  2: S tudy a r e a  topography and lo c a t io n  o f  s t r a t l g r a p h l c  c ro s s
s e c t i o n s .
S c r o l l  b a rs  form w i th in  meander Ing-channeI systems behind major po in t 
b a r s .  Swales between s c r o l l  b a rs  have w id ths  l e s s  than  60 m (200 f t ) ,  but 
dim ensions of  m u l t Ip le -c h a n n e l  s e t s  can a t t a i n  agg rega te  w id ths  of  up to  300 
m (1000 f t ) .  S c r o l l  b a rs  a r e  I n i t i a l l y  formed during  l a t e r a l  a c c r e t io n  by a 
p ro c e ss  s i m i l a r  to  t h a t  d e sc r ib e d  by H lckin  (1974). During f lo o d  e v e n ts ,  
u n co n so l id a ted  m a te r ia l  a long  the  concave bank Is  e roded . P a t t e r n s  of 
c u r r e n t  v e lo c i ty  and sh e a r  s t r e s s  cause sed im ents  to  be d e p o s i te d  on the 
convex bank and form a lo n g i tu d in a l  r id g e  along the  channel bank. The r a t e  
of  a c c r e t io n  on th e  convex bank Is  In e q u t l i b r i u n  w ith  the  r a t e  of e ro s io n  
on the  concave bank. Through su c c e s s iv e  f lo o d  ev en ts  the  channel m ain ta ins  
a n e a r ly  c o n s ta n t  geom etry . The r e s u l t  i s  a s e t  o f  l a t e r a l l y  s tacked  
r i d g e s ,  o r  s c r o l l  b a r s ,  w ith  In te rven ing  swales between b a r s .  The meander 
w i l l  develop  a symmetrical s e t  o f  r id g e s  and swales  during  m ig ra t io n  as 
long a s  the  channel f r e e l y  meanders under s i m i l a r  hyd ro log ic  c o n d i t io n s .  
During l a t e r  f lo o d  e v e n ts ,  th e  sw ales between s c r o l l  b a rs  a re  used a s  chu tes  
fo r  secondary  c u r r e n t s  which s p l i t  from th e  thalweg and c ro s s  the  f lo o d p la ln  
behind p o in t  b a r s .
STRATIGRAPHY
Sedimentary d e p o s i t s  In th e  s tudy  a re a  can be d iv id ed  In to  s t r a t l g r a p h l c  
u n i t s  based on v a r i a t i o n s  In t e x tu r e ,  c o lo r ,  sedim entary  s t r u c t u r e s ,  degree 
o f  w ea th e r in g ,  sediment body geometry, r e l a t i v e  s t r a t l g r a p h l c  p o s i t i o n ,  and
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topograph ic  landscape p o s i t i o n .  Two 1 i t h o s t r a t i g r a p h i c  u n i t s  appear on 
uplands beneath  the P r a r i e  T errace :  the P r a i r i e  Formation and i t s  over ly ing
b lan k e t  of  lo e s s .  Two 1i t h o s t r a t i g r a p h i c  u n i t s  appear beneath  the 
f l o o d p la tn  w i th in  the a l l u v i a l  f i l l .  Above the unconformable co n ta c t  w ith  
the  P r a i r i e  Formation, a lower sandy f a c i e s  and an upper s i l t y  f a c i e s  are  
i d e n t i f i e d .  The upper s i l t y  f a c i e s  can be d iv id ed  in to  gray s i l t  and brown 
s i l t .  A loamy g ra d a t io n a l  zone is  p re sen t  between a l l u v i a l  sedim entary  
u n i t s  a t  some lo c a t io n s .  Composite f i e l d  d e s c r ip t io n s  of these  u n i t s  are  
provided  in  Table  1. Geometric r e l a t i o n s h i p s  between l i t h o lo g ic  u n i t s  are  
i l l u s t r a t e d  in  c r o s s  s e c t i o n s  A-A' to  F -F ' (F ig s .  3 -8 ) .
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Figure  3: Cross  s e c t io n  A-A* runs p e rp e n d ic u la r  to  the  v a l l e y  a x i s  from the
modern channel to  the  o u tc ro p  of the  P r a i r i e  Formation. The geometry of 
p o in t  b a r ,  s c r o l l  b a r ,  and abandoned c h a n n e l - f i l l  d e p o s i t s  a re  i l l u s t r a t e d .
Upland S t r a t ig r a p h y
In and near the s tudv a rea  the P r a i r i e  Formation is  a g reen ish  gray to 
l ig h t  gray c lay  when unweathcred. Samples comnonly have th in  lam inations of 
c la v  and s i l t  w ith  few m le rb e d s  of f in e  sand. A complete s t r a l  ig raphic  
s e c t io n  has not been d esc r ib ed  during t h i s  in v e s t ig a t io n ,  hut Morgan (1961)
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T a b le  1 .  O OTOSITE DESCRIPTION OF STRATIGRAPHIC UNITS
Brown s i l t :  Y ellowish  brown (10YR S/41 and brown (10YR S/3) w ith  white
(10YR 8 /2 ,  SYR 8 /2 ) ,  r e d d ish  brown <7.SYR 6 / 6 ) ,  and s t ro n g  brown ( 7 . SYR S/6) 
m o t t le s ;  m ostly  s i l t  loam w ith  common loam, sandy loam and sandy c la y  loam 
te x tu r e s ;  weak, f i n e  to  mediun, crumb s t r u c t u r e ;  f r i a b l e ,  s o f t ,  or s l i g h t l y  
hard c o n s is te n c y ;  lam in a t io n s  and In te rb ed s  of c la y ,  s i l t ,  o r  f i n e  sand; 
abundant p la n t  r o o t s ;  s c a t t e r e d  decomposed organ ic  m a t te r ;  common worm 
burrows and p o re s ;  very  dark  brown (10YR 2 /2 )  and re d  ( 2 . SYR 4 /8 )
sesq u lo x id e  s t a i n s  and c o n c re t io n s ;  ab rup t to  c l e a r  boundary; 0 .5 - 2 .3  m 
( l . S - 7  f t )  th ic k  in observed s e c t i o n s .
Gray s i l t :  Gray (10YR S /1 , SYR S/1 , SG S /1 )  w ith  y e l low ish  brown (10YR S/6)
and re d d is h  brown (7.5YR 6 /8 )  m o t t le s ;  s i l t  loam, sandy c la y ,  loam, and loamy 
sand t e x tu r e s ;  weak, mediun, subangu lar  blocky s t r u c t u r e ;  hard  and f i rm  or 
s t i c k y  and p l a s t i c  c o n s is te n c y ;  common p la n t  r o o t s ;  common decomposed wood 
and o rgan ic  m a t te r ;  few worm burrows and p o res ;  very dark  brown (10YR 2/2>, 
s t ? ' ’ .; brown ( 7 . SYR S /8 ) ,  and re d  ( 2 . SYR S/8- - . , j lo x ld e  s t a i n s  and 
c o n c re t io n s ;  s c a t t e r e d  c h e r t  g ra n u le  g ra v e l ;  ab rup t to  gradua l  boundary; 1 .0-  
2 .7  m (3 -8 .2  f t )  th ic k  In observed s e c t i o n s .
Loamy gradations: Yellowish brown (10YR S/4) w ithou t m o t t le s ;  loamy sand,
sandy loam, and loam t e x tu r e s ;  f r i a b l e  to  loose co n s is te n c y ;  lam ina tions  of 
s i l t  and f i n e  sand; r a r e  g r a s s  r o o t s ;  r a r e  p ie c e s  of  cha rcoa l  and s c a t t e r e d  
o rg an ic  m a t te r ;  few worm burrows and p o res ;  very dark  brown (10YR 2 /2 ) ,  
r e d d is h  brown ( 7 . SYR 6 /6 ) ,  and y e l low ish  red  (SYR S/8) se sq u lo x id e  s t a i n s  
and c o n c re t io n s ;  sp o ra d ic  occurrence  o f  c h e r t  g ran u le  g ra v e l ;  abrupt to  
c l e a r  boundary; 0 .1 -2  m ( 0 .3 -6 .1  f t )  th ic k  in observed s e c t i o n s .
Sandy fac ies:  Very p a le  brown (10YR 8 /3 ) ,  yellow (10YR 8 / 6 ) ,  and white
(10YR 8 /1 )  w ithou t m o t t le s ;  f i n e  to  c o a rse  sand and loamy sand te x tu re s ;  
loose t o  f r i a b l e  c o n s is te n c y ;  h o r iz o n ta l  and c ro s s  s t r a t i f i c a t i o n s  and 
lam ina tions ;  s c a t t e r e d  c h e r t  g r a v e l ;  s c a t t e r e d  wood fragm ents and decomposed 
organ ic  m a t te r ;  p a r t  o f  the  u n i t  g e n e r a l ly  w a te r - s a tu r a te d ;  red  ( 2 . SYR 4 /8 ) 
and r e d d ish  yellow  ( 7 . SYR 6 /6 )  sesq u lo x id e  s t a i n s  above the  w ater  t a b le ;  
ab rup t boundary; 0 .1 -3 .8 +  m (0 .3 -1 1 .6  f t )  th ic k  In observed s e c t io n s .
Peoria loess: Yellowish brown (10YR S /4) and brownish yellow  (10YR 6 /6 )
w ith  w hite  (10YR 8 /2 )  and very  p a le  brown (10YR 7 /3 )  m o t t le s ;  s t l t  loam and 
s i l t y  c la y  loam t e x tu r e s ;  m oderate , mediun, subangu lar  blocky s t r u c t u r e ;  
ha rd ,  f i rm  c o n s is te n c y ;  coomon p la n t  r o o t s ;  common worm burrows and pores; 
very  dark  brown (10YR 2 /2 )  sesq u lo x id e  s t a i n s  and c o n c re t io n s ;  c l e a r  to  
d i f f u s e  boundary; 0 .S -0 .9  m ( 1 .5 - 2 .7  f t )  th ic k  in observed s e c t i o n s .
Prairie Formation: Light y e l lo w ish  brown (10YR 6 /4 ) ,  l ig h t  g ray  (10YR 7 /1 ) ,
and g re e n ish  gray  (SG S /1 , SBG 6 /1 )  w ith  s t ro n g  brown ( 7 . SYR S/6) and while 
(10YR 8 /1 )  m o t t le s ;  s i l t y  c la y  loam, c la y ,  and s i l t  loam te x tu r e s ;  moderate, 
mediun, subangu lar  blocky s t r u c t u r e ;  hard  to  very hard or s t i c k y  to  p l a s t i c  
c o n s is te n c y ;  comnon worm burrows and p o re s ;  h o r iz o n ta l  la m ln la l lo n s  of  c la y ,  
s i l t ,  and lo ca l  occurrence  o f  f in e  sand below s o i l  p r o f i l e ;  r a r e  c h e r t  
g ranu le  g ra v e l ;  very dark brown (10YR 2 /2 )  and s t ro n g  brown (7.5YR 5/8) 
se sq u lo x id e  s t a i n s ;  lower boundary not encountered .
in d ic a te s  t h a t  the  expected  th ic k n e s s  of  the  P r a i r i e  Formation should  exceed 
30 m (100 f t ) .  Hie upper p a r t  o f  the fo rm ation  has weathered to  a ye l low ish  
brown s i l t  loam or s i l t y  c la y  loam w ith  brown and w hite  m o t t l in g .  Abundant 
sesq u lo x id e  s t a i n s  and c o n c re t io n s  and f ra g lp a n  development occur in the 
s o i l  B h o r izon .
Loess forms a t h i n  1 -  to  2-m (3 -6 f t>  b lanket which covers  the  weathered
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F ig u r e  4 :  C ro s s  s e c t i o n  B -B ' p a r a l l e l s  t h e  v a l l e y  a x i s  b e h in d  th e  l a r g e s t
r e l i c t  p o i n t  b a r  In  t h e  s t u d y  a r e a .  The g e o m e try  o f  s c r o l l  b a r  an d  c h u te  
c h a n n e l - f I 11 d e p o s i t s  a r e  I l l u s t r a t e d .
s u r f a c e  of  the P r a i r i e  Formation.  In the  s tudy  a r e a ,  loess  i s  a yel low- 
brown s i l t  loam wi th  brown and white m o t t l e s  and coomon dark brown oxide 
s t a i n s  and c o n c r e t i o n s .  P lan t  r o o t s ,  worm burrows,  and a moderately 
developed subangular  blocky s t r u c t u r e  t y p i f y  weather ing  of the loess  in the 
s tud y  a r e a .  The loess  dep os i t  in the s tudy  a r ea  has been c o r r e l a t e d  with 
the  Pe o r i a  Loess of the Co n t in en ta l  I n t e r i o r  (M i l le r  and o t h e r s ,  1982).
A l l u v i a l  S t r a t i g r a p h y
A sandy f a c i e s  forms the  lower member of the  Amite River a l l u v i a l  f i l l .  
This  f a c i e s  was found benea th  overbank s i l l s  a t  every sampling s i t e .  The 
sand d e p o s i t s  a r e  t y p i c a l l y  a c o a r s e - t o  medium-grained qua r tz  sand wi th  
g r a n u l e s  of  che r t  g ravel  commonly s c a t t e r e d  In s t r i n g e r s  or  l ense s .  When 
exposed,  a complete sequence d i s p l a y s  w el 1-developed  ta b u la r  and t rough 
c r o s s - s t r a t i f i c a t i o n  o v e r l a i n  by r i p p l e  laminae in -phase ,  r i p p l e - d r i f t  c r o s s ­
la m in a t io ns ,  and h or iz on ta l  l am ina t ions .  Arcuate and p la na r  scour  s u r fa c e s  
a r e  conmon and g e n e r a l l y  form the bounding s u r f a c e s  of r e l a t e d  bedding s e t s .  
The base of the sandy f a c i e s  has been encountered by d r i l l i n g  a t  f iv e  
l o c a t i o n s ,  in d ic a t i n g  a maximun sand t h ic kn es s  of a t  l e a s t  6 m <18 f t ) .
Tota l  sand th i ckness  i s  p o s s ib ly  g r e a t e r  near  the  c e n t e r  of the a l l u v i a l
f i l l .  The geometry of the base of the a l l u v i a l  v a l l e y  and the sedimenlarv 
c h a r a c t e r  of  the basal  f i l l  a re  poor ly unders tood .  The upper su r fa c e  of the 
sandy f a c i e s  undula tes  and g e n e r a l l y  conforms to the shape of the over ly ing  
land s u r f a c e .
Over ly ing  the sandy f a c i e s  is a s i l t y  f a c i e s  composed of an upper brown 
and a lower gray s i l t  u n i t .  The s i l t y  f a c i e s  completely b la nk e ts  the sandy 
f a c i e s .  The brown s i l t  i s  found d i r e c t l y  beneath the land s u r f a c e  a t  a l l  
a l l u v i a l  landscape p o s i t i o n s  and b l anke ts  the e n t i r e  f i o o d p l a i n .  The gray 
s i l t  i s  bur ied  by the brown s i l t  and u su a l ly  f i l l s  topographic  lows. Maximum
observed  th ic knes se s  of the s i l t y  f a c i e s  approach S m ( I S  f t ) .
The brown s i l t  is a ye l lowish  brown to brown s i l t  loam wi th e i t h e r  
l amina t io ns  or homogenized admixtures of f t n e  to mediun quar tz  sand.  It 
comnonly has f a i n t  whi te and brown m o t t le s  and red-brown s t a i n s .  Most 
exposures  and d r i l l  samples show heavy b l o t u r b a t i o n  caused by worm burrows 
and p l a n t  r o o t s ;  however, the  upper p o r t i o n  of t h i s  un i t  d i s p l a y s  ho r i zon ta l
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F ig u r e  S : C r o s s  s e c t i o n  C-C* I s  a  d ia g o n a l  t r a v e r s e  a c r o s s  a  r e l i c t  p o in t
b a r  a n d  a d j a c e n t  ab an d o n e d  c h a n n e l  f i l l .
l a m in a t io n s ,  r i p p l e - d r i f t  c r o s B - 1a m in a t I o n s ,  an d  r i p p l e  la m in a e  in - p h a s e .  
P r im a ry  s e d im e n ta r y  s t r u c t u r e s  a r e  e s p e c i a l l y  w e l l  d e v e lo p e d  n e a r  th e  bank 
o f  t h e  m odern  A m ite  R iv e r .  A f t e r  d e p o s i t i o n ,  t h e  s e d im e n t  g e n e r a l l y  
i n c r e a s e s  in  p o r o s i t y  an d  d e c r e a s e s  In  d e n s i t y  d u e  t o  b i o t u r b a t i o n .  Maximun 
th i c k n e s s  o f  t h e  brow n s i l t  a p p ro a c h e s  2 m <6 f t ) .  The lo w e r c o n t a c t  o f  th e  
brow n  s i l t  i s  e i t h e r  g r a d a t i o n a l  o r  in  s h a r p  c o n ta c t  w i th  th e  g r a y  s i l t  o r  
s a n d y  f a c i e s .
A t some l o c a t i o n s  w h e re  brow n s l i t  c o n t a c t s  g r a y  s i l t ,  t h e  brow n s i l t  
h a s  a  b a s a l  s a n d  u n i t  w h ic h  I s  g e n e r a l l y  l e s s  th a n  1 m (3  f t )  t h i c k .  T h is  
s a n d  u n i t  I s  c r o s s - b e d d e d  n e a r  i t s  b a s e  an d  h a s  coomon h o r i z o n t a l  
l a m in a t io n s ,  r i p p l e  la m in a e  I n - p h a s e ,  an d  r i p p l e - d r i f t  c r o s s - l a m i n a t i o n s  in  
I t s  u p p e r  p o r t i o n s .  T h is  u n i t  f i n e s  upw ard  and  g r a d e s  I n to  th e  t y p i c a l l y  
b t o t u r b a t e d  brow n s i l t .  A t a l l  l o c a t i o n s  w h ere  t h i s  s a n d  u n i t  w as o b s e r v e d ,  
t h e  g r a y  s i l t  s e q u e n c e  I s  t r u n c a t e d  by e r o s i o n ,  an d  th e  s t r a t i f i e d  sa n d  
u n c o n fo n n a b ly  l i e s  on  th e  s c o u r e d  u p p e r  s u r f a c e  o f  th e  g r a y  s i l t .
T he g r a y  s i l t  comm only h a s  a  s i l t  loam , loam , o r  s a n d y  loam  t e x t u r e  and 
t y p i c a i  y e l lo w -b ro w n  an d  r e d -b ro w n  m o t t l e s .  The is iS t h a s  tw o d i s t i n c t  
l i t h o l o g i c  c o m p o n e n ts : 1 )  a n  u p p e r  p a r t ,  w h ic h  h a s  a  r e l a t i v e l y  h ig h  d e n s i t y  
a n d  a  h a r d  o r  f i r m  c o n s i s t e n c y  an d  show s d i s t i n c t  e v id e n c e  o f  p e d o g e n e s i s ,  
a n d  2 )  a  lo w e r  p a r t ,  w h ic h  i s  w a te r  s a t u r a t e d ,  h a s  a  p l a s t i c  c o n s i s t e n c y ,  
a n d  I s  g e n e r a l l y  c h e m ic a l ly  r e d u c e d .  F i e l d  e v id e n c e  o f  s o i l  p r o f i l e  
d e v e lo p m e n t I n c l u d e s  c r a c k  an d  r o o t  I n f i l l i n g ,  f i l m s  o f  s i l t  a n d  c l a y  w h ich
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F ig u re  6 :  C ross  s e c t i o n  D-D* i s
channel f i l l .
a d iagonal t r a v e r s e  a c ro s s  an abandoned
coat  ped s u r f a c e s ,  the in te rna l  p a t t e r n  of sesqulo xide  s t a i n s  and 
c o n c r e t i o n s ,  and weak to modera te ly developed blocky s t r u c t u r e .  The upper 
p a r t  of  the p r o f i l e  i s  e i t h e r  t r un ca t ed  by e r o s i o n  or grades in to  the 
ov e r ly in g  brown s i l t  by v e r t i c a l  a c c r e t i o n .  The lower par t  of the p r o f i l e  
o f t e n  c o n t a i n s  f r e s h  and macerated vege tab le  m a t t e r ,  such as wood, tw,gs.  
and le aves .  Thickness of the gray s i l t  ranges from near ly  1 m <3 f t )  to 
almost  3 m <9 f t ) .  The gray s i l t  has an a r cua te  a rea l  pa t te * n  a id  genera l ly  
has a  l ens-shaped  c r o s s  s e c t i o n  because i t  f i l l s  iow areas  on the su r f a c e  of 
the  sandy f a c i e s .  Gray s i l t  g e n e r a l l y  coarsens  towards the base,  and the 
u n i t  has e i t h e r  a  gradual  o f  abrupt  con ta c t  wi th  the sandy f a c i e s
Some loamy g r a d a t i o n s  le s s  than 2 m <b f t »  th ic k  occur between major 
a l l u v i a l  u n i t s .  Grada t iona l  u n i t s  g e n e r a l l y  a r e  yellow-brown and have 
common f a i n t  l am ina t ions ,  but l amina t ions  may be homogenized by worm burrows 
and p l a n t  r o o t s .  Brown to red-brown oxide s t a i n s  a re  a l s o  common.
A usef u l  method f o r  e v a lu a t i n g  the placement of s t r a t i g r a p h i c  c o n ta c ts  
by f i e l d  o b se rv a t i o n  i s  to p lo t  changes in c l ay  conten t  with depth.  
V e r t i c a l  sequences of brown s i l t  over ly ing  sandy f a c i e s  and brown s i l t  
ov e r ly in g  gray s i l t  were s e l e c t e d  fo r  e v a l u a t i o n  (Fig .  9 ) .  In cores  3. 5. 
and 14 the  brown s i l t  o v e r l i e s  the  sandy f a c i e s .  At these  s i t e s  a maximum 
in p e rcen t  c la y  occurs  in the brown s i l t  w i t h in  1 m (3 f t )  of the land 
s u r f a c e .  This increase  in c l ay  conte n t  wi th  depth  appears  to Ind ica te  the 
t r a n s l o c a t i o n  of c la y  from the upper to  the lower p o r t i o n s  of the brown 
s i l t .  The sharp  drop in c l ay  conten t  as the sandy f a c i e s  is approached 
appea rs  to  be r e l a t e d  to changes in sediment t r a n s p o r t  c a p a n t v .  In cores  
4,  IS ,  and 16 the brown s i l t  o v e r l i e s  the gray s i l t .  At these  s i t e r  a 
maximum in percent  c la y  occurs  in the brown s i l t  w i th in  1.5 m <S f t )  of the 
land s u r f a c e .  Clay con te n t  slowly de c re a ses  ac ros s  the brown s i l t - g r a y  s i l t  
boundary,  but inc re ase s  toward the base of  the  gray s i l t  in cores  4 and 16.
There a r e  two p o s s i b l e  reasons  fo r  t h i s  v a r i a t i o n  ac ross  the brown s i l t -
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F ig u r e  7 :  C r o n  s e c t i o n  E -E ' r u m  p e r p e n d i c u l a r  t o  t h e  v a l l e y  a x i s  a lo n g
th e  e a s t e r n  e d g e  o f  t h e  a l l u v i a l  f i l l .  T he  g e n e t r y  o f  a  r e l i c t  p o i n t  b a r  
a n d  a b a n d o n e d  c h a n n e l  f i l l  a r e  111 m l  r a t e d .  T he c h a n n e l  f i l l  r e p r e s e n t e d  by 
c o r e  1 3 2  a p p e a r s  t o  h a v e  c u t  t h e  p o i n t  b a r  d e p o s i t .
gray  s i l t  boundary. Changes In c la y  co n ten t  a re  r e l a t e d  to  d i f f e r e n c e s  In 
s e d la e n ta r y  p ro c e s se s  between the  two u n i t s .  The gray s i l t  was d ep o s i ted  
under a  a o re  v a r i a b l e  s e t  o f  s e d la e n ta ry  c o n d i t io n s  than  the  brown s i l t .  
The deve lopaen t  o f  th e  gray s i l t  In landscape lows a l s o  causes  I t  to  be w e t te r  
th an  th e  o v e r ly in g  brown s i l t ,  p o s s ib ly  r e s t r i c t i n g  th e  t r a n s l o c a t l o n  of 
c l a y s  w i th in  th e  g ray  s l i t .  However, o th e r  l i n e s  o f  ev idence , such a s  the 
r e l a t i v e  g e a a e t ry  o f  th e  two u n i t s  and lo c a l ly  ab rup t c o n ta c ts  between the  
u n i t s ,  su gges t  a  s e d la e n to lo g lc  d i f f e r e n c e  between the  gray and brown s i l t s .  
T e x t i r a l  t r e n d s  o f  a d d i t io n a l  v e r t i c a l  p r o f i l e s  need to  be analyzed  be fo re  
th e se  p o s s i b i l i t i e s  can  be v e r i f i e d .
S ix  croma s e c t i o n s  were c o n s t ru c te d  from 72 bo r in g s  t o  i l l u s t r a t e  
in te r n a l  s e d la e n t  body g c o a e t r l e s  o f  s t r a t l g r a p h l c  u n i t s  (F ig .  2 ) .  The 
lo n g es t  s e c t i o n ,  A-A', Is  o r ie n te d  p e rp e n d ic u la r  to  the  v a l l e y  a x i s  and 
t r e n d s  e a s t -w e s t  along the  n o r th e rn  edge o f  the  s tu d y  a re a  (F ig .  31.
T re n d s  o f  C r o s s  S e c t i o n s
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F igure  8: Crows s e c t i o n  F-F* runs  p e rp e n d ic u la r  to  the  v a l le y  a x is  along
the  e a s t e r n  edge o f  th e  a l l u v i a l  f i l l .  The geometry o f  a r e l i c t  p o in t  bar 
i s  i l l u s t r a t e d .
S e c t i o n  A-A' t r a n s e c t s  the a l l u v i a l  f i l l  from behind a modern poin t  bar to 
the ou tc ro p  a r e a  of the P r a i r i e  Formation.  The primary no r t h - so u th  s e c t i o n ,  
B-B' ,  t r a v e r s e s  w e l1-deve loped s c r o l l  bar and chute  channel topography 
behind the  l a r g e s t  r e l i c t  po in t  bar of the s tudy a r ea  <Fig. 4 ) .  Sho r te r  
c r o s s  s e c t i o n s  C-C' and D-D' t r a v e r s e  an ind iv idua l  abandoned channel (Figs .  
5 and 6 ) ,  and s e c t i o n s  E-E' and F-F'  t r a v e r s e  p o r t i o n s  of a r e l i c t  
po in t  bar  ( F ig s .  7 and 8) .
S e c t i o n s  A-A' and E-E' i l l u s t r a t e  the r e l a t i o n s h i p s  between the a l l u v i a ]  
f i l l  and the  P r a i r i e  Formation (F igs .  3 and 7) .  The P r a i r i e  Formation was 
encountered  benea th  a l l u v i a l  sediments in f i v e  bor ings  (13, 15, 126, 127, 
129) of  s e c t i o n  A-A'. A major unconformity between the P r a i r i e  Formation 
and the  a l l u v i a l  f i l l  i s  in d ic a t e d  by an abrupt  l i t h o l o g i c  change and scour  
a t  the  c o n t a c t  between the  two sedimentary  u n i t s .  The a l l u v i a l  f i l l  
c o n t a c t s  the  P r a i r i e  Formation a t  2 .0  to 2 .4  m (6-8 f t )  in four  of the f i ve  
b or in gs ,  thus  i n d i c a t i n g  th a t  d i s s e c t i o n  progre ssed  a t  l e a s t  to  t h i s  
e l e v a t i o n  p r i o r  to  l a t e r a l  p l a n a t i o n  of  the va l le y  f l o o r  when base level  was 
a t  or  near  t h i s  p o s i t i o n .  However, a l l  bor ings  which p e n e t r a t e  t h i s  contac t  
a re  along the e a s t e r n  edge of the v a l le y  f i l l .  I t  is  p o s s ib l e  t h a t  the base 
of  the  lower sandy f a c i e s  is  lower than the observed e l e v a t i o n s  near the 
c e n t e r  of the v a l l e y .
The upper s u r f a c e  of the  sandy f a c i e s  g e n e r a l ly  conforms to  the land 
s u r f a c e .  The sandy f a c i e s  i s  a t  h igher  e l e v a t i o n s  beneath topographic 
r i d g e s  than beneath  topographic  lows. The undula t ion s  of the upper su r fa c e  
of  the sandy f a c i e s  i s  bes t  i l l u s t r a t e d  In s e c t i o n s  A-A' and B-B' which
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Flgtss 9: Percentage clay dipth below land surface fo r selected
ceres.
t r a n s e c t  s c r o l l  b a r s  an d  c h u te  c h a n n e l s  ( F i g s .  3  a n d  A ). T he upw ard  
c o n v e x i t y  o f  th e  to p  o f  t h e  s a n d y  f a c i e s  I s  s to re  g e n t l e  In  s e c t i o n s  a c r o s s  
p o i n t  b a r s  t h a n  a c r o s s  s c r o l l  b a r s  ( F i g s .  7  a n d  8 ) .
T he s i l t y  f a c i e s  c o m p le te ly  b u r i e s  t h e  s a n d y  f a c i e s .  T he brow n s l i t  i s  
f o u n d  b e n e a th  b a r  an d  c h a n n e l  to p o g r a p h ic  p o s i t i o n s ,  b u t  I t  t h i n s  a n d  
t h i c k e n s  u p r e d l c t a b l y .  V a r i a t i o n s  in  b row n  s i l t  t h i c k n e s s  p r o b a b ly  r e s u l t  
f r o s t  v a r i a t i o n s  In  th e  o r i g i n a l  t h i c k n e s s  o f  th e  d e p o s i t  an d  p o s s i b l y  f r o s t  
l o c a l  s c o u r  a n d  e r o s i o n .  T he g r a y  s l i t  I s  t y p i c a l l y  fo u n d  b e n e a th  
to p o g r a p h ic  low s an d  s a y  o v e r l a p  t h e  ecfees o f  p o in t  b a r s  an d  s c r o l l  b a r s .  
T he  l e n t i c u l a r  t o  V -sh ap ed  g e o a m try  o f  g r a y  s l i t  b o d ie s  I n d i c a t e s  t h a t  th e y  
fo rm e d  a s  f i l l s  o f  a b an d o n ed  c h a n n e l s .  I t  I s  n o t  c e r t a i n  w h e th e r  th e  g r a y  
s l i t  h a s  t h i s  ty p e  o f  g e o m e try  a t  a  d i s t a n c e  fro m  th e  s tu d y  a r e a .  G ray  s i l t  
may b e  t a b u l a r  I n  a r e a s  w h e re  l a t e r a l  a c c r e t i o n  to p o g ra p h y  I s  n o t  w e l l  
d e v e lo p e d .
SEDifflanvunr htositiokl nviBOMEvrs
A n a ly s i s  o f  t h e  c h a r a c t e r i s t i c s  o f  s e d l a e n t a r y  f a c i e s  In  t h e  s tu d y  a r e a  
p e r m i t s  I n t e r p r e t a t i o n s  o f  s e d l a e n t a r y  d e p o s i t l o n a l  e n v iro n m e n ts  ( F i g .  1 0 ) .  
E n v iro n m e n ts  r e c o g n iz e d  In  t h e  lo w e r s a n d y  f a c i e s  In c lu d e  c h a n n e l  l a g s ,  
p o i n t  b a r s ,  a n d  s c r o l l  b a r s .  E n v iro n m e n ts  r e c o g n iz e d  In  t h e  u p p e r  s i l t y  
f a c i e s  In c lu d e  a b a n d o n e d  c h a n n e l  f i l l s  o f  b o th  th a lw e g  a n d  c h u te  c h a n n e l s  
a n d  n a t u r a l  l e v e e s .
T he lo w e r s a n d y  f a c i e s  d e v e lo p e d  p r i m a r i l y  by d e p o s i t i o n  o f  r i v e r ' s  
t r a c t i o n  lo a d .  T he c o a r s e s t  s e d im e n t  i s  fo u n d  n e a r  t h e  b a s e  o f  t h e  s a n d y  
f a c i e s  a n d  b e lo w  ab a n d o n e d  th a lw e g  c h a n n e l s .  T h is  d e p o s i t  p ro b a b ly  
a c c u n u l a te d  a s  a  c h a n n e l  la g  In  s c o u r  p o o l s .  P o in t  b a r  d e p o s i t s  d e v e lo p  on
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EZ3 P ra i r ie  F o rm atio n  
U m l l  P oin t B a ra  and  S c ro l l  B a rs  
N a tu ra l  L e v e e
Abandoned Channels and Chute 
Channels
F ig u re  10: S u r f I c i a l  d e p o s i t io n a l  e n v l r o m e n ts  In the  a l l u v i a l  f i l l  c o n s i s t  
o f  p o in t  b a r  and s c r o l l  b a rs  s e p a ra te d  by abandoned channel f i l l s  and chute  
channel f i l l s .  N a tu ra l  levee  d e p o s i t s  were recogn ized  only along th e  bank 
o f  th e  modern c h a n n e l .
th e  convex bank o f  meanders and g e n e r a l l y  produce a c re sc en t - sh ap ed  sand 
body due to  the  development of  f low p a t t e r n s  s i m i l a r  to  th a t  d e sc r ib ed  by
McGowen and Garner (1970) f o r  the modern Amite River.  L a te ra l  mi g ra t io n
tends  to  s t a c k  in d iv id u a l  c r e s c e n t i c  sand u n i t s  to  form a t a b u la r  sand body 
d u r in g  development of  the  lower sandy f a c i e s .  Point  bars  of the Amite River 
t y p i c a l l y  d e v i a t e  from the  c l a s s i c a l  f in ing-upward sequence.  R e l i c t  po in t  
b a r s  d i s p l a y  v a r i a t i o n s  in g r a i n  s i z e  and t r u n c a t i o n  of  the complete f i n i n g -  
upward sequence ,  f e a t u r e s  ana logous  to  modern poin t  bars  d e sc r ib ed  by 
McGowen and Garner (1970) and Autin and Fontana (1980).  Observed 
sed im ent a ry  sequences  of  the lower sandy f a c i e s  a re  most s i m i l a r  to  the
lower sandy ba r  and upper bar  su b fa c ie s  (F ig.  11 a -b)  of Autin and Fontana
(1980) .  Chute ba r  s u b f a c i e s  (Fig.  11c) do not appear to  be as conmon a
s u b f a c i e s  as lower sandy bar and upper bar s u b f a r i e s .
Immediately liehlnd major po in t  bars  and along the convex bank l i e s  an
a r e a  of  s c r o l l  b a r s  which a re  se p a ra t e d  by chute channels .  S c ro l l  bars  are 
formed by s t a g e  v a r i a t i o n s  th a t  accompany f lood  events  (Hickin.  1974). 
During f lo od  e v e n t s ,  a bar develops  on the convex s i d e  of a meander and is 
l e f t  exposed as a r i d g e  when the f lood  recedes .  During l a t e r  f lood even ts ,  
swa les  between s c r o l l  ba rs  a re  u t i l i z e d  as chute channels  for  overbank flow. 
When a meander overex tends  i t s e l f ,  l a r g e r  chute  channels  a re  l i k e l y  to cut 
o f f  the  bend and become the  thalweg channel .
In the  s tu dy  a r e a ,  chute  channels  occur as m u l t i p l e - cha nn e led  p o r t i o n s  of 
the f l u v i a l  system a c t i v a t e d  a t  f lood  s t a g e s  when secondary c u r r e n t s  
s e p a r a t e  from the  thalweg and pass behind a poin t  bar .  Cu rr en ts  which 
r e a d i l y  s h i f t  p o s i t i o n  across  the f l o o d p l a i n  fo l low e x i s t i n g  p a t t e r n s  of 
s c r o l l  ba r  and chu te  channel  topography.  The r e s u l t i n g  f l o o d p la in  
morphology i s  s i m i l a r  to  the morphology in the  channels  of b raided  r i v e r s .  
Channel and i s la n d  morphology in s t reams such as the Donjek River ,  the Yukon 
(Wil l iams  and Rust ,  1969),  and the Brahmaputra River (Coleman, 1969) 
resembles  the  c h u te  channel and s c r o l l  bar morphology of the Amite River 
f l o o d p l a i n .  Because the sediment t r a n s p o r t  competence behind the  po in t  bar 
I s  p robably  lower than the competence in the  thalweg,  b ra ided  morphology 
does not  dominate the  a l l u v i a l  landscape;  i t  is  only superimposed on the
b a s i c  meander b e l t  p a t t e r n .
- 1 0 6 -
I0-J1
D E S C R IP T IO N
M e d iu m  t e n d ,  s c a t t e r e d  g r a n u l e  g r a v e l  e m e u  
l o  m e d iu m  s c a l e  t r o u t *  e r o s s - s l r a t H 'c a i l o n  
a n d  h o m o M U  s i r a t u i c a t i o n s
C o e r e o  t o  m e d iu m  s a n d .  s c a t t e r e d  g r a n u l e  a n d  
p e b b l e  t r a v e l ,  m e d iu m  s c a l e  m i a e d  t a b u l a r  
a n d  ( r o u g h  c r o s a * a i r a t i t i c o t i o n
c r o s s - e t r a t i t i c a t i o n
O e p t h
In  c m
F ig u r e  1 1 : I d e a l i z e d
v e r t i c a l  s e q u e n c e s  o f  M odern 
p o in t  b a r  f a c i e s ,  A a l te  
R iv e r .  Lower s a n d y  b a r  f a c i e s  
<a>,  u p p e r  b a r  f a c i e s  ( b ) ,  
c h u te  b a r  f a c i e s  ( c ) .  Lower 
s a n d y  b a r  an d  u p p e r  b a r  
s e q u e n c e s  s h o u ld  o c c u r  In  th e  
■ I d - b a r  a r e a  an d  a n y  s t a c k  
v e r t i c a l l y .  C h u te  b a r  
s e q u e n c e s  s h o u ld  o c c u r  In  th e  
d i s t a l  b a r  a r e a  o n ly .  F ro a  
h u t  In  a n d  F o n ta n a ,  1980  ( w i th  
p e  r a l e s  I on  f r o n  th e  G u lf  
C o a s t  A s s o c i a t io n  o f  
G e o lo g ic a l  S o c i e t i e s ) .
D e p t h  
In  c m
B DESCRIPTION
C l a y  d r o p s .  l a m i n a t e d ,  s i l l y .  g r a n  r o o t l e t s .
F i n s  t o  m s d l u m  s s n d ,  s m o l t  s e a l s  l r o u 0 t  c r e s s *  
a t r a l l t l c o t l o n  m l a s d  w i t h  r l p p l s - d r l l t  c r e s s *  
l a m i n a t i o n s
M e d iu m  s a n d ,  s m a l l  t o  m e d iu m  s c a l e  t a b u l a r  a n d  
t r o u t *  e r o s a - a t r e t i l i e e t l o n  m l a s d  w i t h  h o r l i o n t e l  
l a m i n a t i o n s .
OESCftWTION
C l a y  d r a p e ,  l a m i n a t e d ,  s i l l y ,  e r a s e  r e e t i e t a .
M e d iu m  s a n d ,  s m a l l  t e  m e d iu m  s c a t s  t r o u t *
c r o s s - a l r e i i f l c a t t o n .  a l l *  r i p p l e - d r i f t  
c r o s s - l a m i n a t i o n s .
C o a r s e  t o  m e d iu m  s a n d  . m e d iu m  s c a l e  m i a e d  
t a b u l a r  a n d  t r o u g h  c r o s s - a t r s l i l l c a t i o n .  
s o m e t i m e s  c o n t a i n s  g r a n u l e  g r e v e l .
c r o s s - s t r a t i f i c a t i o n ,  s o m e t i m e s  c o n t a i n s
C o a r s e  t o  m e d iu m  s a n d ,  m e d iu m  s e a l s  t a b u l a r  
c r o s s - s i r a t i f i c s t l o n ,  s o m e t i m e s  c o n t a i n s  
g r a n u l e  g r a v e l .
113
The upper s i l t y  f a c i e s  deve loped p r i m a r i l y  by d e p o s i t i o n  of  the  r i v e r ' s  
suspended load,  accompanied by a minor amount of  t r a c t i o n  load 
se d im en ta t io n .  Gray s i l t  I s  comnonly pre se rved  w i t h in  the  upper s i l t y  
f a c i e s  by the  f i l l i n g  of  thalweg and chute  channels .  Oxida t ion  and c o l o r  
m o t t l i n g  deve loped in the  upper p a r t  o f  the  gray s i l t  sequence,  whereas the 
lower p a r t  o f  t h i s  u n i t  Is commonly reduced  and c o n t a i n s  orga nic  m a t t e r .  
Wett ing and dry ing  c y c le s  which accompany water  t a b l e  f l u c t u a t i o n s  a re  
r e s p o n s i b l e  f o r  the weathe r in g  of  the  upper pa r t  o f  the  gray  s i l t .  No 
obvious l i t h o l o g i c  c r i t e r i a  can  be used to  s e p a r a t e  gray s i l t  d e p o s i t s  in 
abandoned thalweg channe ls  from those  In abandoned chute  channels  s in c e  
b i o t u r b a t i o n  and w el t i n g  and dry ing  c y c l e s  have de s t r oye d  any primary 
sed imentary  s t r u c t u r e s  deve loped dur ing se d im en ta t io n .  At t h i s  t ime,  
d i f f e r e n t i a t i o n  can only be made wi th  morphologic and geometr ic  c r i t e r i a .
Natura l  l evee d e p o s i t s  a r e  bes t  deve loped in the brown s i l t  near  the  
banks of  the  modern channel .  The n a t u r a l  levee can be recognized  as a 
s l i g h t l y  e l e v a t e d  r i d g e  0 .3  t o  0 . 6  m (1-2  f t )  h i gher  than the  ad j acen t  
l andscape  and drapes  a l l  sed imentary  envi ronments  near  the e x i s t i n g  channel .  
The levee i s  about 50 m (150 f t )  wide and p a r a l l e l s  the  modern channel .  
Sediments t y p i c a l l y  e x h i b i t  primary sedimentary s t r u c t u r e s ,  such as 
h o r i z o n t a l  l a m in a t io ns ,  r i p p l e - d r i f t  c r o s s - 1amina t ions ,  and r i p p l e  laminae 
in -phase .  Texture  i s  g e n e r a l l y  s i l t  w i th  some fn te rbeds  of  f i n e  sand.  The 
t e x t u r a l  changes c o in c id e  w i t h  a s ta cke d  sequence of  r i p p l e - d r i f t  c r o s s ­
lamina t ions  and r i p p l e  laminae in -phase ,  in d ic a t i n g  r ep ea te d  s h i f t s  in the 
r a t i o  of  t r a c t i o n  to  suspended load (Reineck and Singh,  1980).  This  
sequence grades  downward in to  the t y p i c a l l y  b io tu r b a te d  and f a i n t l y  mot t led  
l i t h o l o g y  of  the  brown s i l t .  I t  i s  q u i t e  p o s s i b l e  th a t  most of the brown 
s i l t  ( e x c l u s i v e  of  abandoned channel  f i l l s )  developed as n a t u r a l  levee 
d e p o s i t s  which became homogenized by pedogenesis .
SUkMARY
The d i s t r i b u t i o n  of  a l l u v i a l  landforms and sed imentary f a c i e s  in the 
Amite River r e f l e c t s  i t s  development as a meander b e l t  wi th  a c o a r s e - g r a i n e d  
bedload.  L a te r a l  a c c r e t i o n  i s  the  primary c o n s t r u c t i o n a l  p ro cess  of  the 
a l l u v i a l  f i l l ;  the  development of ch ut e s  and c u t o f f s  is  of secondary 
importance.  Common topographic  f e a t u r e s  on the f l o o d p l a i n  Include po in t  bar 
and s c r o l l  bar r i d g e s  and a c t i v e  and abandoned thalweg channels  and chute 
channels .  Two p r i n c i p a l  l i t h o l o g i c  members of the v a l l e y  f i l l  have been 
i d e n t i f i e d ,  a lower sandy f a c i e s  and an upper s i l t y  f a c i e s .  The commonly 
s t r a t i f i e d  lower sandy f a c i e s  i s  composed of point  bar ,  s c r o l l  bar ,  and 
channel  lag envi ronments.  The upper s i l t y  f a c i e s  i s  composed of a lower 
gray and and upper brown s i l t .  The gray s i l t  i s  l e n t i c u l a r  to  V-shaped in 
geometry and f i l l s  abandoned chute  and thalweg channels .  The brown s i l t  
d rapes  a l l  a l l u v i a l  l andscape  p o s i t i o n s  and i s  composed of n a t u r a l  levee 
d e p o s i t s  and the upper p o r t i o n  of abandoned chute  and thalweg c h a n n e l - f i l t  
d e p o s l t s .
Active  and abandoned p o in t  ba rs  have a s i m i l a r  morphology and 
sedimentary  p r o p e r t i e s .  The p la n  form geometry of p o in t  bars  v a r i e s  as a 
fu n c t i o n  of  meander c u r v a t u r e .  Sand bodies  tend to  have a g r e a t e r  v e r t i c a l  
s la c k in g  in s id e  loops w i th  a low r a d i u s  of c u r v a t u r e .  P a r t i c l e  s i z e  
v a r i a t i o n s  and p a t t e r n s  of sed imentary s t r u c t u r e s  w i th in  po in t  bars  a r e  a 
fu n c t i o n  of water  depth ,  c u r r e n t  v e l o c i t y ,  and o r i e n t a t i o n  of c u r r e n t s  
dur ing  f lo od  eve n ts .  These s i m i l a r i t i e s  in a c t i v e  and abandoned poin t  bars 
in d ic a te  a s i m i l a r i t y  in sediment  load and hydrodynamic c h a r a c t e r i s t i c s .
At t h i s  t ime,  d i f f e r e n t i a t i o n  of  abandoned thalweg channels  and 
abandoned chute  channels  can only be made wi th  morphologic and geometric 
c r i t e r i a .  D i f f e r en ces  in th e  sed lme nto lo gic  c h a r a c t e r i s t i c s  o f  thalweg and 
chute  channel  f i l l s  a re  not obvious based on f i e l d  c r i t e r i a  a lon e .  I t  may 
be p o s s i b l e  to  b e t t e r  d e f i n e  the  d i f f e r e n c e s  in sedimentary p ro cesse s  in 
these  types of channels  w i t h  a d d i t i o n a l  d a ta  on sedimentary t e x t u r e  and
- 1 0 8 -
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a n a l y s i s  o f  m ic ro sca le  sed im entary  s t r u c t u r e s .
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APPENDIX III-A . MEANDER LOOP MEASUREMENTS.
LOOP numbers are identified on figure 4.
Rm — radius of curvature (m).
FORM designations according to Brice (1974).
SS - -  simple symmetrical 
SA - -  simple asymmetrical 
CS — compound symmetrical 
CA — compound asymmetrical
CLASS designations according to Brice (1974).
LOOP Rm ALLOFORMATION FORM CLASS
1 164 MAG SS B
2 92 MAG SS F
3 144 MAG SS A
4 154 MAG SS C
5 226 MAG SS A
6 77 MAG SS F
7 246 MAG SS A
8 174 MAG SS A
9 195 MAG SS A
10 144 MAG SA L
11 113 MAG SA K
12 185 MAG SA K
13 205 MAG SS A
14 215 MAG SS A
15 236 MAG SS A
16 205 MAG SS B
17 246 MAG SS B
18 369 MAG CS H -I
19 246 MAG CS H -I
20 226 MAG CA M
21 62 MAG CA M
22 133 MAG SS C
23 72 MAG CA O
24 67 MAG CA o
25 123 MAG CA o
26 164 MAG CA o
27 62 MAG SS F
28 97 MAG SS F
29 72 MAG SA L
30 185 MAG SS B
31 246 MAG SS A
32 92 MAG SA L
33 174 MAG SS C
34 144 MAG CA O
35 113 MAG CA O
36 77 MAG SS D
37 92 MAG SS C
38 103 MAG SS C
APPENDIX
LOOP
III-A .
R m
CONTINUED.
ALLOFORMATION f o r :
39 82 MAG SS
40 97 MAG SA
41 185 MAG SA
42 87 MAG CA
43 195 MAG CA
44 205 MAG SS
45 215 MAG SS
46 97 MAG SS
47 87 MAG SS
48 185 MAG SS
49 72 MAG SS
50 67 DS CA
51 215 DS CA
52 164 DS SS
53 87 DS SS
54 246 DS SS
55 144 DS SS
56 123 DS SS
57 236 DS SA
58 144 DS SA
59 113 WAT SS
60 92 DS SS
61 226 DS SS
62 113 DS SS
63 144 DS SS
64 103 DS SS
65 123 DS SA
66 267 DS SA
67 174 WAT SA
68 72 WAT SA
69 41 DS SS
70 185 WAT SS
71 103 WAT SA
72 195 WAT SA
73 154 WAT SS
74 92 WAT SS
75 103 DS SS
76 246 WAT SS
77 123 WAT SS
78 113 DS CA
79 82 DS CA
80 205 DS CA
81 62 DS CA
82 144 DS CA
83 369 WAT SS
84 87 DS SA
85 97 WAT SS
86 195 DS CS
87 144 DS CS
88 123 WAT CA
89 82 DS SS
90 164 WAT SS
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APPENDIX III-A . CONTINUED.
LOOP R m ALLOFORMATION FORM CLASS
91 195 DS SS B
92 87 WAT SS c
93 236 WAT SS B
94 164 WAT SS B
95 103 WAT SS B
96 36 DS SS D
97 164 WAT SS B
98 82 WAT SS B
99 92 DS SS B
100 108 DS SS B
101 123 DS SS B
102 103 WAT SS C
103 113 WAT SS C
104 174 DS SS B
105 174 DS SS B
106 133 DS SS B
107 92 DS SS C
108 108 DS SS C
109 87 DS SS C
110 51 DS CA P
111 77 DS CA P
112 72 DS CA P
120
APPENDIX III-B. SUMMARY STATISTICS FROM M EANDER LOOP ANALYSIS.
MAGNOLIA
(modern
channel)
DENHAM
SPRINGS
WATSON DENHAM SPRINGS, 
WATSON 
(combined data)
n 49 41 22 63
ER
m
7,447 5,274 3,262 8,536
ER 2
IT) 1,351,849 813,736 584,276 1,398,012
R ~
m 152 129 148 135
SS 220,057 135,320 100,610 241,452
s 2 4,585 3,383 4,791 3,894
s 68 58 69 62
T 48 40 21 62
n = number of observations
ERm = sum of loop radii
ER 2 = sum of loop radii squared
Rm = mean radius of curvature
SS = sum of squares 
S2 = sample variance 
S = sample standard deviation 
t  = degrees of freedom
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Situation 1 — Test for differences between Denham Springs and Watson
alloformations.
a. Are a2DEN and cr2^  equivalent?
1. H0: c^ den = ^ wat
2 ‘ H a: ^ D E N ^ U A T
3. Assume: random sample, normal distribution
4. Confidence: a  = 0.05
5. Critical limit: F (0.025)<40,21) = 2 25
6. Test statistic: F  = S2DEN/S2WAT
= 3,383/4,791 = 0.71
7. Conclusion: Since the test statistic is less than the critical
limit, H0 is accepted. The variances of meander loops for each 
unit are not significantly different.
b. Variances may be pooled for testing equality of means.
SSDEN + SSUAT 135,320 + 100,610
S 2 = ______________ = ______________________= 3,868
rDEN + twat 40 + 21
c. Are /iDEN and /iWAT equivalent?
1 • H0: /zDEN = mwat
2. Ha: /zDEN ^ /igAT
3. Assume: random sample, normal distribution, homogeneous
variance
4. Confidence: a = 0.05, 2-tailed test
5. Critical limit: t<;o 025 61) = ±2‘®
6. Test statistic:
i T n p U  -  R ~,.t 129 -  148
_  mDEN mWAT _  -  1 70
- T '2SDV n i |  [2(3868)]/62
APPENDIX III-C . CONTINUED.
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7. Conclusion: Since the test statistic is w ithin the critical
limit, H0 is accepted. The mean value of meander loops for each 
unit are not significantly different.
Situation 2 — Test for differences between Magnolia alloformation and combined 
Denham Springs and Watson alloformation data.
6. Test statistic: F = S2MAG /S2C0M
= 4,585/3,894 = 1.18
7. Conclusion: Since the test statistic is less than the critical
limit, H 0 is accepted. The variances of meander loops for each 
unit are not significantly different.
b. Variances may be pooled for testing equality of means.
a. Are and a2C0M equivalent?
1. H 0: o2^  =
2. Ha: cr2MAQ /
3. Assume: random sample, normal distribution
4. Confidence: a = 0.05
5. Critical limit: F,(0.025X48,62) = 1,70
270,057 + 241,452
= 4,196
r MAG + r COM 48 + 62
c. Are /iMAG and /iC0H equivalent?
1 • H0: Mmag -  Mcoh 
2- Hg: mmag /  Mcoh 
3. Assume: random sample, normal distribution, homogeneous
variance
4. Confidence: a = 0.05, 2-tailed test
5. Critical limit: t( 0 . 025 , 110) = ±1.98
APPENDIX III-C. CONTINUED. 123
6. Test statistic:
R mMAG "  R mCOM “  ^ 5
t = _  = = 1.96
- T  2Sp^/n -i [2(4196)1/112
7. Conclusion: Since the test statistic is within the critical
limit, H0 is accepted. The mean value of meander loops for each 
unit are not significantly different.
APPENDIX IV 
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APPENDIX IV-A. ELEVATION MEASUREMENTS, RIDGE DATA.
POINT —  elevation location on figure 4.
ELEVATION —  in meters above mean sea level.
DISTANCE —  valley distance in meters upstream from  Amite-Comite confluence. 
SEGMENT —  reach as identified on figure 4.
POINT ELEVATION DISTANCE ALLOFORMATION SEGMENT
1 21.34 14200 PR G
2 21.34 14000 PR G
3 19.82 12800 PR G
4 16.77 12200 WAT G
5 15.25 12500 WAT G
6 18.29 14200 WAT G
7 15.25 14100 WAT G
8 15.25 13800 DS G
9 15.25 13200 DS G
10 15.25 12800 DS G
11 12.20 12300 DS G
12 13.72 12100 DS G
13 18.29 11800 PR F
14 18.29 11400 PR F
15 18.29 11100 PR F
16 15.25 11700 WAT F
17 13.72 11100 DS F
18 13.72 10400 DS F
19 12.20 10300 DS F
20 16.77 9900 PR E
21 19.82 9600 PR E
22 16.77 9500 PR E
23 12.20 9200 WAT E
24 12.20 8600 WAT E
25 13.72 8600 WAT E
26 12.20 9800 DS E
27 12.20 9700 DS E
28 10.67 8600 DS E
29 16.77 8100 PR D
30 16.77 7400 PR D
31 15.25 6700 PR D
32 15.25 6400 PR D
33 12.20 7700 WAT D
34 13.72 6900 WAT D
35 13.72 7700 WAT D
36 12.20 7400 WAT D
37 10.67 7100 WAT D
38 12.20 7600 DS D
39 12.20 7000 DS D
40 10.67 6300 DS D
41 15.25 6000 PR C
42 15.25 5200 PR C
APPENDIX IV-A. CONTINUED.
POINT ELEVATION DISTANCE ALLOFORMATION SEGMENT
43 15.25 5100 PR
44 15.25 4600 PR
45 16.77 3600 PR
46 15.25 4100 PR
47 13.72 3500 PR
48 10.67 5800 WAT
49 12.20 5300 WAT
50 10.67 4400 WAT
51 12.20 3500 WAT
52 13.72 3500 WAT
53 10.67 5600 DS
54 10.67 5500 DS
55 10.67 4900 DS
56 10.67 4300 DS
57 9.15 4500 DS
58 9.15 4100 DS
59 12.20 3700 DS
60 15.25 2100 PR
61 13.72 4500 PR
62 15.25 1800 PR
63 12.20 2500 PR
64 9.15 3500 WAT
65 10.67 3800 WAT
66 9.15 2200 WAT
67 9.15 2200 WAT
68 10.67 2900 DS
69 9.15 2500 DS
70 9.15 2000 DS
71 7.62 1400 DS
72 12.20 1200 PR
73 12.20 400 PR
74 9.15 900 WAT
75 9.15 1000 WAT
76 7.62 100 WAT
77 7.62 700 DS >
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APPENDIX IV-B . ELEVATION MEASUREMENTS, SWALE DATA.
LOOP —  meander loop location on figure 4.
ELEVATION —  in meters above mean sea level.
DISTANCE —  valley distance in meters upstream from Amite-Comite confluence. 
SEGMENT —  reach as identified on figure 4.
LOOP ELEVATION DISTANCE ALLOFORMATION SEGMENT
50 10.67 13200 DS G
51 10.67 12900 DS G
52 10.67 12500 DS G
53 9.15 12500 DS G
54 10.67 12200 DS G
55 10.67 11400 DS F
56 10.67 11000 DS F
57 10.67 10900 DS F
58 10.67 10600 DS F
59 10.67 9900 WAT E
60 9.15 9800 DS E
61 10.67 10200 DS E
62 10.67 9800 DS E
63 9.15 9400 DS E
64 7.62 9400 DS E
65 9.15 9100 DS E
66 9.15 8900 DS E
67 7.62 8600 WAT E
68 7.62 8600 WAT E
69 7.62 8300 DS D
70 7.62 8000 WAT D
71 10.67 7200 WAT D
72 9.15 6900 WAT D
73 7.62 7100 WAT D
74 7.62 7100 WAT D
75 7.62 7300 DS D
76 9.15 7500 WAT D
77 10.67 6500 WAT D
78 6.10 6000 DS C
79 6.10 6300 DS D
80 6.10 5700 DS C
81 6.10 5900 DS C
82 6.10 5400 DS C
83 7.62 5400 WAT C
84 7.62 5300 DS C
85 9.15 5400 WAT C
86 7.62 4800 DS C
87 7.62 4700 DS C
88 7.62 4000 WAT C
89 4.57 4300 DS C
90 7.62 4000 WAT C
91 6.10 3500 DS C
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APPENDIX IV-B. CONTINUED.
LOOP ELEVATION DISTANCE ALLOFORMATION SEGMENT
92 6.10 3800 WAT
93 6.10 3400 WAT
94 6.10 3300 WAT
95 6.10 3100 WAT
96 6.10 3000 DS
97 6.10 2800 WAT
98 6.10 2600 WAT
99 6.10 2800 DS
100 6.10 2600 DS
101 4.57 2500 DS
102 4.57 1900 WAT
103 4.57 1900 WAT
104 4.57 1800 DS
105 4.57 1200 DS
106 6.10 1300 DS
107 3.05 700 DS
108 4.57 600 DS
109 4.57 500 DS
110 4.57 700 DS
111 4.57 400 DS
112 4.57 400 DS >
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APPENDIX IV-C. SUMMARY STATISTICS FROM ELEVATION DATA.
x = DISTANCE in meters 
y = ELEVATION in meters 
CFx = (Ex)2/n  
CFy = (Ey)2/n  
CFxy = (ExEy)/n 
SSx = Ex2 - CFx 
SSy = Ey2 - CFy 
SSxy = Exy -  CFxy 
b = SSxy/SSx (slope o f the line) 
a = y -  bx (intercept o f the line)
APPENDIX IV-C. CONTINUED
DENHAM SPRINGS 
RIDGES SWALES
Xx 187,700 259,800
£ x 2 1.75 x 109 2.36 x 109
£ y  312.56 303.35
L y 1 3647.52 2474.85
£ xy  2.35 x I06 2.30 x 106
x 6703.57 6336.59
y 11.16 7.40
n 28 41
CFx 1.26 x 109 1.65 x 109
CFy 3489.06 2244.72
CFxy 2.10 x 106 1.92 x 106
SSx 4.92 x 108 7.09 x 108
SSy 158.46 230.43
SSxy 256,216 377,730
b 5.2 x 10“4 5.3 x 10"4
a 7.67 4.02
WATSON PRAIRIE
RIDGES SWALES RIDGES
164,100 119,000 177,500
1.49 x 109 0.77 x 109 1.63 x 109
304.94 166.16 422.33
3891.51 1322.26 7022.25
2.24 x 106 0.97 x 106 3.12 x 106
6564.00 5409.09 6826.92
12.20 7.55 16.24
25 22 26
1.08 x 109 0.64 x 109 1.21 x 109
3719.54 1254.96 6860.10
2.00 x 106 0.90 x 106 2.88 x 106
4.13 x 108 1.24 x 108 4.17 x l 0 8
171.97 67.30 162.15
237,394 69,809 235,814
5.7 x 10"4 5.6 x 10"4 5.7 x 10“4
8.46 4.52 12.35 o
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Sb
calculated t 
tabled t 
hypothesis
H0: b = 0
Situation 1 — Test for significance of slopes.
1.
H a: b ^ O
Assume: random sample, normal distribution, additive model 
Confidence: a = 0.05, 2-tailed test 
Critical limit: t,
2.
3.
4.
5.
6.
W2,n-2)
Test statistic: t  = b/Sb, where
Sb f(SSy - b SSxy) /  (n-2)SSx
DENHAM SPRINGS 
RIDGES SWALES
WATSON 
RIDGES SWALES
0.00004
13.00
±2.056
H„
0.000003
17.66
±2.023
H_
0.00006
9.50
±2.069
H_
0.00011
5.09
±2.086
H_
PRAIRIE
RIDGES
0.00005
11.40
±2.064
H_
7. Conclusion: Since the test statistics all fall outside of their
respective critical limits, Ha is accepted. The calculated 
regression slopes are significantly different from  zero.
Situation 2 — Analysis o f variance tables for regressions. 
SStot = SSy 
SSREG = (SSxy)2/SSx 
SSE = ssT0T - ssREG 
1. Denham Springs ridges
SOURCE d f SS MS F
REG 1 133.39 133.39 138.95*
ERROR 26 25.07 0.96
TOTAL 27 158.46
* F (0 .05 ;1 ,26)  “  4 ‘23
APPENDIX IV-D. CONTINUED.
Correlation coefficient — R 2 = SSREG/SST0T
R 2 = 133.39/158.46 = 0.8418 
R -  0.9175
2. Denham Springs swales
SOURCE df SS MS F
REG
ERROR
TOTAL
1
39
40
201.20
29.23
230.43
201.20 268.45* 
0.75
*F <0.05;1,39) = 4 0 ^
Correlation coefficient — R 2 = SS8EG/SSI0I
R 2 = 201.20/230.43 = 0
R = 0.9344
3. Watson ridges
SOURCE df SS MS F
REG
ERROR
TOTAL
1
23
24
136.46
35.51
171.97
136.46 88.61* 
1.54
*F (0.05;1,23) “  4,28
Correlation coefficient — R 2 -  SS>E0/SST0I
R 2 = 136.46/171.97 = 0,
R = 0.8908
4. Watson swales
SOURCE df SS MS F
REG
ERROR
TOTAL
1
20
21
39.41
27.89
67.30
39.41 28.35* 
1.39
* F <0.05;1,20) “  4 ,3 5
APPENDIX IV-D. CONTINUED.
Correlation coefficient — R 2 = SSRFr/SSREG' TOT
R = 39.41/67.30 = 0.5856 
R  = 0.7653
5. Prairie ridges 
SOURCE df SS MS
REG 1
ERROR 24 
TOTAL 25
133.44
28.71
162.15
133.44
1.20
111.20*
*F (0.05;1,24) "  4>26 
Correlation coefficient — R 2 = SSREG/SST0T
R 2 = 133.44/162.15 = 0.8229 
R  = 0.9072
Situation 3 — Establish confidence limits for slopes. 
P[b-tSb < pQ < b+tSb] = 0.95 
Denham Springs ridges b ± 0.00008
Denham Springs swales b ± 0.00006
Watson ridges b ± 0.00012
Watson swales b ± 0.00023
Prairie ridges b ± 0.00010
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APPENDIX V. CROSS SECTIONS OF THE AMITE RIVER ALLUVIAL VALLEY.
Definitions for abbreviations used in cross sections.
LITHOLOGIC UNITS 
BS — Brown silt 
GS — Gray silt 
LG - -  Loamy gradations 
SD - -  Sandy facies 
PL - -  Peoria loess 
PS - -  Prairie sediments
ALLOSTRATIGRAPHIC UNITS
MAG — Magnolia Bridge alloformation 
DS — Denham Springs alloformation 
WAT - -  Watson alloformation 
PR — Prairie Terraces
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APPENDIX VI. PARTICLE SIZE ANALYSIS.
Definitions for abbreviations of particle size terms.
CORE - -  Field location number 
SAMPLE - -  Field sample number 
FACIES — Sedimentary facies 
BS — Brown silt 
GS — Gray silt 
LG — Loamy gradation 
SD - -  Sandy facies 
HORIZON - -  Soil horizon (SCS system)
TEXTURE - -  Soil texture (SCS system)
DEPTH or D - -  Position of sample below land surface in cm
SAND or S — Percent total sand
SILT or SI — Percent total silt
CLAY or C - -  Percent total clay
VCS — Percent very coarse sand
CS — Percent coarse sand
MS - -  Percent medium sand
FS - -  Percent fine sand
VFS — Percent very fine sand
RCS — CS/SAND
RMS — MS/SAND
RFS — FS/SAND
RVFS - -  VFS/SAND
APPENDIX VI-A. PARTICLE SIZE DATA FROM THE MAGNOLIA BRIDGE ALLOFORMATION.
5AMPLE FACIES HORIZON TEXTURE 
CORE 38
DEPTH SAND SILT CLAY
335 BS Ap SiL 20 44.00 50.50 5.60
336 LG Cl LS 72 81.30 16.30 2.40
337 SD C2 S 124 93.30 5.90 0.90
338 SD 2Ab SL 204 67.00 26.80 6.30
339 SD 2C S
CORE 40
270 95.60 3.30 1.10
349 BS Ap SL 9 65.00 31.90 3.00
350 BS AC SL 33 69.20 27.70 3.10
351 BS Cl LS 58 74.90 22.10 3.00
352 LG C2 S 114 98.20 1.60 0.20
353 GS 2Ab SiL 203 24.00 63.60 12.50
354 GS 2AC SiL 270 35.20 55.10 9.70
355 LG 2C SL 311 58.50 34.20 7.30
356 SD 3C S 359 98.50 1.40 0.10
APPENDIX VI-A. CONTINUED.
SAMPLE
335
336
337
338
339
349
350
351
352
353
354
355
356
VCS
0.00
0.00
19.90
0.00
4.70
0.00
0.00
2.10
29.20
0.20
0.00
0.00
0.00
CS
0.20
0.50
20.70
0.20
16.20
0.40
0.30
3.70
25.30
0.10
0.10
0.10
3.60
MS
3.80
17.00
40.30
4.30 
32.90
14.20 
9.00 
16.80 
32.90 
0.30
1.20 
8.20 
79.80
FS VFS RCS
CORE 38
22.70 17.30 0.005
54.40 9.40 0.006
10.60 1.80 0.222
49.40 13.10 0.003
39.60 2.20 0.169
CORE 40
37.40 12.90 0.006
48.60 11.40 0.004
41.80 10.40 0.049
9.90 1.00 0.258
6.30 17.00 0.004
18.00 15.90 0.003
39.40 10.80 0.002
14.70 0.40 0.037
RMS RFS RVFS
0.086 0.516 0.393
0.209 0.669 0.116
0.432 0.114 0.019
0.064 0.737 0.196
0.344 0.414 0.023
0.218 0.575 0.198
0.130 0.702 0.165
0.224 0.558 0.139
0.335 0.101 0.010
0.012 0.263 0.708
0.034 0.511 0.452
0.140 0.674 0.185
0.810 0.149 0.004
APPENDIX VI-B. PARTICLE SIZE DATA FROM THE DENHAM SPRINGS ALLOFORMATION.
SAMPLE FACIES HORIZON TEXTURE 
CORE 3
DEPTH SAND SILT CLAY
23 BS Ap SiL 21 24.16 66.80 9.04
24 BS Bwl SiL 52 7.44 73.86 18.70
25 BS Bw2 SiL 77 6.87 69.28 23.85
26 BS Bw3 SiL 113 12.75 70.45 16.80
27 LG 2C1 SL 138 58.96 32.82 8.21
28 LG 2C2 LS 152 84.13 11.35 4.52
29 SD 2C3 S 171 95.03 4.54 0.43
30 SD 2C4 s 316 96.80 3.20 0.00
CORE 4
32 BS Ap SiL 4 10.76 79.49 9.75
33 BS E SiL 18 20.44 69.90 9.66
34 BS E/B SiL 37 14.12 75.18 10.70
35 BS Btgl SiL 58 7.33 78.41 14.26
36 BS Btg2 SiL 76 12.02 72.43 15.55
37 BS Btg3 SiL 105 5.68 68.60 25.72
38 BS Btg4 SiL 135 5.10 69.55 25.35
39 BS Btg5 SiL 169 5.12 69.65 25.23
40 GS 2Btg6 SiL 223 15.12 69.36 15.52
41 GS 2BCg L 280 42.95 46.77 10.28
42 GS 2Cgl LS 321 82.26 14.72 3.02
43 GS 2Cg2 LS 358 80.15 15.99 3.86
CORE 5
46 BS Ap SiL 10 15.60 74.49 9.91
47 BS Bwl SiL 30 17.74 61.54 20.72
48 BS Bw2 SiL 74 20.82 60.40 18.78
49 LG 2C1 SL 127 74.95 20.05 5.00
50 SD 2C2 LS 261 81.68 15.18 3.14
51 SD 2C3 S 382 89.21 9.57 1.22 o\
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APPENDIX VI-C. PARTICLE SIZE DATA FROM THE WATSON ALLOFORMATION.
SAMPLE FACIES HORIZON TEXTURE 
CORE 14
DEPTH SAND SILT CLAY
124 BS Ap SiL 10 14.90 70.26 14.84
125 BS Btl SiL 31 5.03 71.88 23.09
126 BS Bt2 SiL 82 3.51 72.33 24.16
127 LG 2C1 SL 132 70.44 24.98 4.58
128 SD 2C2 LS 178 77.72 19.18 3.10
129 SD 2C3 S
CORE 15
236 92.92 6.31 0.77
130 BS Ap SiL 7 6.17 75.45 18.38
131 BS Bwgl SiL 39 12.27 69.65 18.08
132 BS Bwg2 SiL 87 15.52 65.13 19.35
133 GS 2Bwg SiL 192 22.10 59.05 18.85
134 SD 3Cg LS 289 77.71 18.27 4.02
135
136
137
138
139
140
143
144
145
CORE 16
BS Ap SiL 10 8.62 72.14 19.24
BS E SiL 36 11.53 69.31 19.16
BS Btl SiCL 78 3.82 67.92 28.26
BS Bt2 SiL 118 1.71 73.29 25.00
BS Bt3 SiL 153 4.98 75.53 19.49
GS Bt4 SiL 186 32.65 56.75 10.60
GS 2Cgl SL 253 66.12 29.04 4.84
GS 2Cg2 L 323 36.71 49.75 13.54
GS 3Cg SiL 365 3.55 77.63 18.82
Os
v*>
APPENDIX VI-C. CONTINUED.
SAMPLE VCS CS MS
124 0.06 1.06 3.90
125 0.04 0.06 0.49
126 0.00 0.02 0.19
127 0.00 0.06 10.08
128 0.02 0.25 11.91
129 0.08 0.50 16.71
130 0.06 0.65 1.37
131 0.03 0.45 1.21
132 0.00 0.09 0.65
133 0.02 0.73 2.12
134 0.05 2.74 12.99
135 0.01 0.59 0.90
136 0.00 0.32 0.60
137 0.00 0.04 0.10
138 0.00 0.03 0.08
139 0.00 0.02 0.22
140 0.00 0.04 0.74
143 0.00 0.04 1.32
144 0.12 0.18 1.08
145 0.00 0.04 0.26
FS VFS RCS
CORE 14
4.85 5.30 0.071
1.48 2.96 0.012
0.97 2.33 0.006
48.00 12.30 0.001
54.54 11.00 0.003
72.27 3.36 0.005
CORE 15
1.88 2.21 0.105
4.09 6.49 0.037
6.79 7.99 0.006
10.93 8.30 0.033
47.57 14.36 0.035
CORE 16
2.00 5.12 0.068
1.75 8.86 0.028
0.74 2.94 0.010
0.50 1.10 0.018
1.62 3.12 0.004
16.01 15.86 0.001
46.53 18.23 0.001
20.87 14.46 0.005
1.13 2.12 0.011
RMS RFS RVFS
0.262 0.326 0.356
0.097 0.294 0.588
0.054 0.276 0.664
0.143 0.681 0.175
0.153 0.702 0.142
0.180 0.778 0.036
0.222 0.305 0.358
0.099 0.333 0.529
0.042 0.438 0.515
0.096 0.495 0.376
0.167 0.612 0.185
0.104 0.232 0.594
0.052 0.152 0.768
0.026 0.194 0.770
0.047 0.292 0.643
0.044 0.325 0.627
0.023 0.490 0.486
0.020 0.704 0.276
0.029 0.569 0.394
0.073 0.318 0.597
o\
165
APPENDIX VI-D. REGRESSION EQUATIONS OF PARTICLE SIZE TRANSFORMS.
CORE EQUATION R
3 S = 0.353 D + 2.39 0.8035
4 S = 0.185 D - 2.46 0.8003
5 S = 0.216 D + 18.23 0.8905
14 S = 0.425 D - 3.34 0.9136
15 S = 0.224 D - 0.80 0.8983
16 S = 0.073 D + 6.51 0.4136
38 S = 0.129 D + 58.49 0.6055
40 S = -0.019 D + 68.72 0.0981
3 SI = -0.287 D + 78.85 0.8189
4 SI = -0.164 D + 85.27 0.8780
5 SI = -0.172 D + 65.57 0.8868
14 SI = -0.328 D + 80.77 0.9370
15 SI = -0.109 D + 79.71 0.9243
16 SI = -0.045 D + 71.14 0.3569
38 SI = -0.122 D + 37.40 0.6395
40 SI = 0.010 D + 27.98 0.0614
3 C = -0.066 D + 18.75 0.6821
4 C = -0.021 D + 17.19 0.3241
5 C = -0.043 D + 16.20 0.7684
14 C = -0.097 D + 22.56 0.8136
15 C = -0.044 D + 21.10 0.7736
16 C = -0.028 D + 22.35 0.4827
38 C = -0.007 D +  4.19 0.2663
40 C -  0.009 D + 3.27 0.2801
3 SI + C = -0.353 D + 97.61 0.8035
4 SI + C = -0.185 D + 102.46 0.8003
5 SI + C = -0.216 D + 81.77 0.8905
14 SI + C = -0.425 D + 103.33 0.9136
15 SI + C = -0.224 D + 100.80 0.8983
16 SI + C = -0.073 D + 93.49 0.4136
38 SI + C = -0.129 D + 41.59 0.6054
40 SI + C = 0.020 D + 31.25 0.0988
APPENDIX VI-D. CONTINUED.
CORE EQUATION R
3 RCS = 0.00008 D + 0.00 0.6799
4 RCS = -0.00008 D + 0.04 0.3349
5 RCS = -0.00002 D + 0.01 0.7567
14 RCS = -0.00020 D + 0.04 0.6309
15 RCS = -0.00014 D + 0.06 0.4262
16 RCS = -0.00011 D + 0.03 0.6327
38 RCS = 0.00046 D + 0.02 0.4341
40 RCS = -0.00011 D + 0.06 0.1674
3 RMS = 0.00184 D + 0.04 0.8780
4 RMS = 0.00106 D + 0.02 0.9317
5 RMS = 0.00012 D + 0.07 0.6414
14 RMS = -0.00001 D + 0.15 0.0159
15 RMS = 0.00002 D + 0.13 0.0324
16 RMS = -0.00007 D + 0.06 0.2953
38 RMS = 0.00049 D + 0.16 0.3057
40 RMS = 0.00063 D + 0.13 0.3365
3 RFS = 0.00008 D + 0.45 0.0619
4 RFS = 0.00081 D + 0.26 0.3390
5 RFS = 0.00085 D + 0.50 0.6895
14 RFS = 0.00244 D + 0.24 0.9091
15 RFS = 0.00106 D + 0.31 0.9835
16 RFS = 0.00099 D + 0.20 0.6648
38 RFS = -0.00008 D + 0.50 0.0334
40 RFS = -0.00057 D + 0.54 0.3259
3 RVFS = -0.00200 D + 0.51 0.8423
4 RVFS = -0.00178 D + 0.67 0.9154
5 RVFS = -0.00094 D + 0.42 0.7308
14 RVFS = -0.00225 D + 0.58 0.7702
15 RVFS = -0.00088 D + 0.50 0.7307
16 RVFS = -0.00082 D + 0.20 0.6212
38 RVFS = -0.00095 D + 0.28 0.6183
40 RVFS = 0.00020 D + 0.20 0.1137
APPENDIX VII
DESCRIPTIONS OF TYPICAL VERTICAL PROFILES
167
168
APPENDIX VII-A . Description of a typical profile from the Magnolia Bridge
Alloformation, core 38.
Location: East Baton Rouge Parish, Louisiana; in Irreg. Sec. 78, T. 6 S., R. 2 E.; Watson
7.5-m inute quadrangle; site is an alluvial ridge along section Magnolia B-B’ at 190 m from 
the northern edge of the transect (UTM  3,379,560 mN; 693,720 mE); elevation is 10.9 m.
Ap — 0 - 4 0  cm — Pale brown (10YR 6/3), light gray (10YR 7/2), and strong brown 
(7.5YR 5/8) silt loam; very fine subangular blocky to thin platy structure; friable; 
abundant roots, stems, and leaves; entire unit is faintly laminated; sample 335 at 20 cm.
Cl — 40 - 104 cm — Light yellowish brown (10YR 6/4) loamy sand; loose; some roots 
and organic debris; clear boundary; sample 336 at 72 cm.
C2 — 104 - 165 cm — Dark brown (7.5YR 4/4) medium sand; loose; occasional gravel; 
gradual boundary; sample 337 at 124 cm.
2Ab - -  165 - 244 cm — Yellowish brown (10YR 5/4) sandy loam; very fine subangular 
blocky structure; loose; some roots and organic matter; clear boundary; sample 338 at 204 
cm.
2C — 244 - 396 cm — Light yellowish brown (10YR 6/4) and very pale brown (10YR 
7/4) medium to fine sand; loose; gravel content increases towards base; sample 339 at 270 
cm.
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APPENDIX VII-B. Description of a typical profile from the Magnolia Bridge
Alloformation, core 40.
Location: East Baton Rouge Parish, Louisiana; in Irreg. Sec. 78, T. 6 S., R. 2 E.; Watson
7.5-m inute quadrangle; site is an alluvial swale along section Magnolia B-B’ at 130 m from 
the northern edge of the transect (UTM 3,379,560 mN; 693,720 mE); elevation is 10.8 m.
Ap — 0 - 1 8  cm — Very pale brown (10YR 7/4) and light gray (10YR 7/2) sandy loam; 
strong brown (7.5YR 5/8) stains; fine subangular blocky to thin platy structure; friable; 
sedimentary laminations; clear boundary; sample 349 at 9 cm.
AC — 18 - 49 cm — Very pale brown (7.5YR 8/4) and white (10YR 8/2) sandy loam 
with common, medium, faint yellow (10YR 7/8) mottles; friable; abundant roots and 
organic matter; faint sedimentary laminations; clear boundary; sample 350 at 33 cm.
C l — 49 - 67 cm — Brownish yellow (10YR 6/6) and light gray (10YR 7/2) loamy sand; 
friable; common roots; faint sedimentary laminations; clear boundary; sample 351 at 58 
cm.
C2 — 67 - 162 cm — Brownish yellow (10YR 6/6) and gray (10YR 6/1) very coarse to 
medium sand; loose; sedimentary bedding; scattered gravel; abrupt  boundary; sample 352 
at 114 cm.
2Ab — 162 - 244 cm — Grayish brown (10YR 5/2) and yellowish brown (10YR 5/6) silt 
loam with common, medium, prominent strong brown (7.5YR 5/8) mottles; medium 
crumb structure; friable; gradual boundary; sample 353 at 203 cm.
2AC - -  244 - 296 cm — Yellowish brown (10YR 5/4) silt loam; very dark brown (10YR 
2/2) concretions; medium crumb structure; friable; wood fragments and organic matter; 
gradual boundary; sample 354 at 270 cm.
2C — 296 - 326 cm — Light yellowish brown (10YR 6/4) sandy loam; loose; gradual 
boundary; sample 355 at 310 cm.
3C - -  326 - 393 cm — Brownish yellow (10YR 6/6) and very pale brown (10YR 7/3) 
medium sand; loose; sample 356 at 359 cm.
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APPENDIX VII-C. Description o f a typical profile from  the Denham Springs
Alloformation, core 3.
Location: Livingston Parish, Louisiana; in Irreg. Sec. 46, T. 6 S., R. 2 E.; Watson
7.5-m inute quadrangle; site is an alluvial ridge along section LAM A -A ’ at 450 m from 
the western edge of the transect (UTM  3,377,700 mN; 693,840 mE); elevation is 9.8 m.
Ap - -  0 - 43 cm - -  White (10YR 8/2) and very pale brown (10YR 7/4) silt loam; very 
dark brown (10YR 2/2) stains; weak fine granular structure; friable; many grass roots; few 
woody roots; sample 23 at 21 cm.
Bwl - - 4 3 - 6 1  cm — Light yellowish brown (10YR 6/4) silt loam; fine crumb structure; 
friable; few grass roots; many pores; sample 24 at 52 cm.
Bw2 - - 6 1  - 94 cm - -  Brown (10YR 5/3) and grayish brown (10YR 5/2) silt loam; very 
dark brown (10YR 2/2) stains; medium crumb structure; friable; few grass roots; common 
pores; sample 25 at 77 cm.
Bw3 - -  94 - 132 cm — Yellowish brown (10YR 5/4) silt loam; medium crumb structure; 
friable; common pores; sample 26 at 113 cm.
2C1 — 132 - 145 cm - -  Brown (7.5YR 5/4) sandy loam; friable; sample 27 at 138 cm.
2C2 — 145 - 160 cm - -  Strong brown (7.5YR 5/6) loamy sand; loose; sample 28 at 152 
cm.
2C3 — 160 - 183 cm — Yellowish brown (10YR 5/6) medium to fine sand; loose; sample
29 at 171 cm.
2C4 — 183 - 450 cm — Very pale brown (10YR 7/4) medium to fine sand; loose; sample
30 at 316 cm.
2C5 — 450 - 488 cm — Very pale brown (10YR 8/3) coarse to medium sand with 
scattered gravel; loose.
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APPENDIX VII-D. Description of a typical profile from the Denham Springs
Alloformation, core 4.
Location: Livingston Parish, Louisiana; in Irreg. Sec. 46, T. 6 S., R. 2 E.; Watson
7.5-m inute quadrangle; site is an alluvial swale along section LAM A -A ’ at 480 m from 
the western edge of the transect (UTM 3,377,700 mN; 693,840 mE); elevation is 8.8 m.
Ap — 0 - 8  cm — Very pale brown (10YR 7/3) silt loam with common, medium, distinct 
yellow (10YR 7/8) mottles; weak fine granular structure; very friable; many grass and 
wood roots; sample 32 at 4 cm.
E - -  8 - 28 cm - -  Very pale brown (10YR 7/4) silt loam with many, coarse, distinct 
reddish yellow (7.5YR 6/8) mottles; very dark brown (10YR 2/2) stains; medium crumb 
structure; friable; many grass and wood roots; few pores; sample 33 at 18 cm.
E/B  — 28 - 46 cm — Light brownish gray (10YR 6/2) silt loam with many, coarse, 
distinct reddish brown (7.5YR 6/8) and dark yellowish brown (10YR 3/4) mottles; very 
dark brown (10YR 2/2) stains; weak fine subanbular blocky structure; friable; few grass 
roots; many pores; sample 34 at 37 cm.
Btgl — 4 6 - 7 1  cm — Gray (10YR 6/1) silt loam with common, medium, distinct dark 
yellowish brown (10YR 4/4) and reddish yellow (7.5YR 6/8) mottles; weak medium 
subangular blocky structure; friable; discontinuous clay films; few grass roots; some rotted 
wood; sample 35 at 58 cm.
Btg2 — 71 - 81 cm — Gray (10YR 6/1) silt loam with many, fine, distinct yellow (10YR 
7/6) and reddish brown (7.5YR 6/8) mottles; weak fine subangular blocky structure; 
friable; discontinuous clay films; woody roots and iron stained rootlets; very dark brown 
(10YR 2/2) concretions; sample 36 at 76 cm.
Btg3 — 81 - 130 cm — Light brownish gray (10YR 5/1) silt loam with many, medium, 
distinct dark yellowish brown (10YR 4/4) and yellowish red (5YR 5/8) mottles; medium 
crumb structure; friable; discontinuous clay films; few pores; sample 37 at 105 cm.
Btg4 — 130 - 140 cm — Light brownish gray (10YR 6/2) silt loam with many, medium, 
distinct yellowish brown (10YR 5/8) and strong brown (7.SYR 5/6) mottles; very dark 
brown (10YR 2/2) concretions; weak fine subangular blocky structure; friable; 
discontinuous clay films; root traces; sample 38 at 135 cm.
Btg5 - -  140 - 198 cm — Light gray (10YR 7/1) silt loam with many, coarse, distinct 
brownish yellow (10YR 6/8) and yellow (10YR 7/6) mottles; weak fine subangular blocky 
structure; friable; discontinuous clay films; scattered organic matter; sample 39 at 169 cm.
2Btg6 - -  198 - 249 cm — Light brownish gray (10YR 6/2) silt loam with many, coarse, 
distinct strong brown (7.5YR 5/8) and brownish yellow (10YR 6/8) mottles; weak very 
fine subangular blocky structure; friable to firm; discontinuous clay films; few iron 
stained rootlets; few pores; sample 40 at 223 cm.
2BCg — 249 - 312 cm - -  Light gray (10YR 7/1) loam with common, medium, distinct 
brownish yellow (10YR 6/8) and strong brown (7.5YR 5/8) mottles; weak fine subangular 
blocky structure; firm; root traces filled with iron stains; very few grass rootlets; few 
pores; sample 41 at 280 cm.
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APPENDIX VII-D. CONTINUED.
2Cgl — 312 - 330 cm - -  Light gray (10YR 7/1) loamy sand with many, coarse, prominent 
brownish yellow (10YR 6/8) and yellowish red (5YR 5/8) mottles; weak medium 
subangular blocky structure; firm; few pores; sample 42 at 321 cm.
2Cg2 — 330 - 386 cm — Gray (5Y 6/1) and light gray (10YR 7/1) loamy sand with few, 
fine, distinct strong brown (7.5YR 5/8) mottles; very dark brown (10YR 2/2) concretions; 
weak fine subangular blocky structure; firm; decayed wood in lower part of unit; sample 
43 at 358 cm.
3Cg - -  386 - 396 cm - -  White (10YR 8/1) and light gray (10YR 7/1) medium sand; loose; 
few wood fragments.
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APPENDIX VII-E. Description of a typical profile from the Denham Springs
Alloformation, core 5.
Location: Livingston Parish, Louisiana; in Irreg. Sec. 46, T. 6 S., R. 2 E.; Watson
7.5-m inute quadrangle; site is an alluvial ridge along section LAM A -A ’ at 500 m from 
the western edge of the transect (UTM 3,377,700 mN; 693,840 mE); elevation is 9.5 m.
Ap — 0 - 2 0  cm — White (10YR 8/2) silt loam with few, medium, faint very pale brown 
(10YR 7/3) mottles; weak fine granular structure; very friable; many grass roots; many 
pores; sample 46 at 10 cm.
Bwl — 20 - 41 cm — Pale brown (10YR 6/3) silt loam; fine crumb structure; friable; 
many grass roots; common pores; sample 47 at 30 cm.
Bw2 — 41 - 107 cm — Yellowish brown (10YR 5/4) silt loam; fine crumb structure; 
friable; many grass roots; many pores; sample 48 at 74 cm.
2C1 — 107 - 147 cm — Yellow (10YR 7/8) sandy loam; loose to very friable; very rare
grass roots; sample 49 at 127 cm.
2C2 — 147 - 376 cm — Yellow (10YR 8/6) loamy sand; loose; sample 50 at 261 cm.
2C3 — 376 - 389 cm - -  Light yellowish brown (10YR 6/4) fine sand with many, coarse,
distinct brownish yellow (10YR 6/6) and light gray (10YR 7/2) mottles; loose to very 
friable; sample 51 at 382 cm.
2C4 — 389 - 452 cm - -  White (10YR 8/2) and yellow (10YR 7/6) coarse to medium sand; 
loose.
2C5 — 452 - 462 cm — White (7.5YR 8/0) and yellow (10YR 7/8) loamy sand with 
scattered gravel; very friable; reddish yellow (7.5YR 7/8) stains in upper part of unit.
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APPENDIX V II-F. Description of a typical profile from the Watson Alloformation, core
14.
Location: Livingston Parish, Louisiana; in Irreg. Sec. 46, T. 6 S., R. 2 E.; Watson
7.5-m inute quadrangle; site is an alluvial ridge along section LAM A -A ’ at 790 m from 
the western edge of the transect (UTM 3,377,700 mN; 693,840 mE); elevation is 10.1 m.
Ap - -  0 - 21 cm - -  Very pale brown (10YR 7/3) silt loam; black (10YR 2/1) stains; very 
fine crumb structure; friable; grass roots; organic matter; abrupt boundary; sample 124 at 
10 cm.
Btl — 21 - 42 cm — Dark brown (10YR 4/3) silt loam with few, medium, distinct light 
yellowish brown (10YR 6/4) mottles; weak fine subangular blocky structure; friable; 
discontinuous clay films; few roots; many pores; abrupt boundary; sample 125 at 31 cm.
Bt2 — 42 - 122 cm — Yellowish brown (10YR 5/4) silt loam; black (10YR 2/1) 
concretions; weak fine subangular blocky structure; friable; discontinuous clay films; few 
grass roots; common pores; abrupt boundary; sample 126 at 82 cm.
2C1 — 122 - 143 cm — Yellowish brown (10YR 5/4) and pale brown (10YR 6/3) sandy 
loam; very friable; common pores; gradual boundary; sample 127 at 132 cm.
2C2 — 143 - 213 cm — Light yellowish brown (10YR 6/4) and yellowish brown (10YR 
5/6) loamy sand; loose; abrupt boundary; sample 128 at 178 cm.
2C3 — 213 - 259 cm — Brownish yellow (10YR 6/6) and white (10YR 8/2) fine sand; 
loose; sample 129 at 236 cm.
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APPENDIX V II-G . Description o f a typical profile from the Watson Alloformation, core
15.
Location: Livingston Parish, Louisiana; in Irreg. Sec. 46, T. 6 S., R. 2 E.; Watson
7.5-m inute quadrangle; site is an alluvial swale along section LAM A -A ’ at 840 m from 
the western edge of the transect (UTM  3,377,700 mN; 693,840 mE); elevation is 7.9 m.
Ap — 0 - 1 4  cm — Light gray (10YR 7/2) silt loam; reddish yellow (7.SYR 6/8) stains; 
very dark brown (10YR 2/2) concretions; very fine crumb structure; friable; small rootlets 
and plant fragments; abrupt boundary; sample 130 at 7 cm.
Bwgl - -  14 -  64 cm - -  Grayish brown (10YR 5/2) and dark yellowish brown (10YR 3/4) 
silt loam with many, medium, prominent strong brown (7.5YR 5/8) mottles; very dark 
brown (10YR 2/2) concretions; medium crumb structure; slightly plastic; common pores; 
abrupt boundary; sample 131 at 39 cm.
Bwg2 - -  64 - 111 cm - -  Gray (5Y 5/1 and N5) silt loam; medium crumb structure; 
plastic; rotted wood and leaf fragments; abrupt boundary; sample 132 at 87 cm.
2Bwg — 111 - 274 cm - -  Gray (5Y 6/1) silt loam; weak fine granular structure; very 
plastic; abundant wood, grass, and root fragments; clear boundary; sample 133 at 192 cm.
3Cg — 274 -  305 cm — Gray (5Y 5/1) loamy sand; loose; slightly plastic; sample 134 at 
289 cm.
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APPENDIX V II-H . Description of a typical profile from the Watson Alloformation, core
16.
Location: Livingston Parish, Louisiana; in Irreg. Sec. 46, T. 6 S., R. 2 E.; Watson
7.5-m inute quadrangle; site is an alluvial ridge along section LAM A -A ’ at 870 m from 
the western edge of the transect (UTM 3,377,700 mN; 693,840 mE); elevation is 9.4 m.
Ap — 0 - 2 1  cm — Pale brown (10YR 6/3) silt loam; very dark brown (10YR 2/2) stains; 
fine crumb structure; friable; many roots and wood fragments; abrupt boundary; sample 
135 at 10 cm.
E — 2 1 - 5 2  cm — Light yellowish brown (10YR 6/4) silt loam with few, fine, faint dark 
yellowish brown (10YR 4/4) mottles; very dark brown (10YR 2/2) concretions; fine crumb 
structure; friable to firm; common roots; common pores; abrupt boundary; sample 136 at 
36 cm.
Btl — 52 - 104 cm — Yellowish brown (10YR 5/4) and dark brown (10YR 4/3) silty clay 
loam; very dark brown (10YR 2/2) concretions; weak fine subangular blocky structure; 
friable; discontinuous clay films; common roots; common pores; clear boundary; sample 
137 at 78 cm.
Bt2 — 104 - 132 cm — Pale brown (10YR 6/3) and light gray (10YR 7/2) silt loam with 
common, coarse, distinct yellowish brown (10YR 5/4) and strong brown (7.5YR 5/8) 
mottles; very dark brown (10YR 2/2) concretions; weak fine subangular blocky structure; 
friable; discontinuous clay films; common pores; abrupt boundary; sample 138 at 118 cm.
Bt3 — 132 - 174 cm — Yellowish brown (10YR 5/4) and light gray (10YR 7/2) silt loam; 
very dark brown (10YR 2/2) concretions; weak fine subangular blocky structure; friable; 
discontinuous clay films; common pores; abrupt boundary; sample 139 from 153 cm.
Bt4 — 174 - 198 cm — Light gray (10YR 7/2) silt loam with common, coarse, distinct 
brown (10YR 5/3) and strong brown (7.5YR 5/8) mottles; very dark brown (10YR 2/2) 
concretions; weak fine subangular blocky structure; friable; discontinuous clay films; clear 
boundary; sample 140 at 186 cm.
2Cgl — 198 - 309 cm — Light gray (10YR 7/2) sandy loam with few, common, distinct 
yellowish brown (10YR 5/4) and strong brown (7.5YR 5/8) mottles; very dark brown 
(10YR 2/2) stains; dark brown (7.5YR 3/4) concretions; medium crumb structure; plastic; 
clear boundary; sample 143 at 253 cm.
2Cg2 - -  309 - 338 cm - -  Gray (5Y 6/1) loam; medium crumb structure; plastic; abrupt 
boundary; sample 144 from 323 cm.
3Cg — 338 - 393 cm — Gray (5Y 6/1) silt loam; loose; sample 145 at 365 cm.
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